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ABSTRACT 


The  objective  of  UPSHOT-KNOTHGLE  Project  3.20  was  to  det^mlne  the 
effects  of  air  burst  nuclear  weapons  on  selected  it^s  of  s^nal  com¬ 
munication  equipment. 

laical  items  of  this  equipment,  such  as  would  be  £<»md  in  a 
communications  zone  or  field  army  area,  were  oriented  Jin  test  groups  at 
varying  distances  frcxa  GZ  to  obtain  an  anticipated  dAmge  spread  li'om 
severe  to  negligible.  Pazd;icipation  in  Shot  9  coi^sted  of  93  such 
test  groups.  Participation  in  Shot  10  was  limi^u  to  17  test  groi^f 
because  of  shortage  of  funds,  materiel,  and  la}}or.  Photographic^ 
reccords  of  damage,  and  evalmtions  of  the  le^^s  of  damage,  were  ,  made 
by  project  personnel.  / 

The  anticipated  spread  from  neglibiU4  to  severe  damage  was 
obtained  for  the  majority  "of  the  test  ^oupBm  Recorded  values,  and 
predicted  values  (from  TM23-200),  f or^ennal  flux,  peak  overpressures, 
and  initial  gamma  radiation  were  in  close  agreement  in  both  Shots  9  and 
10.  The  damage  from  Shot  9  was  ab^t  what  was  expected.  However,  the 
damage  from  Shot  10  was  greater  t^n  can  be  attributed  to  known  effects. 
Presumably,  reports  of  other  projects  concerned  with  such  phenomena 
will  evaluate  these  effects,  which  are  ioportant,  but  beyond  the  scope 
of  this  project.  Jk  / 

The  recordeJ'^ta  led  the  following  general  conclusions: 
bp  The  principle  causes  of  damage  were,  ik  order  of  inqportanoe: 

(1)  Peak^^ag  ^assure  (dynamic  pressure),  including 
secondary  damage  fzw  dbbris  in  motion.  Peak  overpressure  may  also  be 
considered  a  valid  ^eesure  of  blast  effectiveness  against  this  equip¬ 
ment,  except  in  the  precursor  region  of  low  burst  weapons  where  no 
known  relation  exists  between  peak  drag  pressures  and  peak  overpressures. 

(2)  The^^l  flux. 

<'  (3)  Radiation. 

b.  Qaii»ge  to  this  equipment  varies  in  accordance  with  accepted 
critei^a  in  IJl  23-200. 

■6,  Damage  criteria  as  presented  in  this  report  oan  be  used  as  a 
basis  for  augmenting  effects  info,rmation  in  TM  23-200  and  other 
applicable  publications. 

Orientation  of  equipment  and  facilities  is  of  slgniflocuit 
importance  in  minimizing  daioage. 

The  possibility  of  using  laboratory  methcds  to  determine 
thermal  and  overpressure  effects  on  this  eqTilpment  should  be  investigated 


SECRET- 


PREFACE 


The  purpose  of  l^gnal  Corps  participetloa  in  nrajeot  3*20  u&s  to 
deteraine  the  aaounts  of  theznal  flvoc  (cal)  and  peak  otrarpressure  Op*^) 
required  to  cause  serere,  noderate;  light,  and  negligible  daaage  to 
selected  signal  eoiaBunications*^lectronic8  iteas  of  equiisent  and 
■aterial  for  which  inadequate  or  no  data  existed.  fiMWing  these  factors 
it  is  believed  that  responsible  signal  officers  can  better  plan  their 
tactical  coBnnnioations  and  take  passive  protective  asasures  to 

reduce  daaage  and  losses  to  acceptable  ainiauas.  These  data  will  also 
be  used  to  iaprove  design  of  equipaent  and  aaterial. 

Shot  9  was  a  relatively  high  air  burst  air  delivMred  boab.  Shot 
10  was  a  relatively  low  air  burst  weapon  delivered  by  the  Azay  280  sai 

gun* 

In  this  report,  the  letters  ”oal."  are  used  to  indicate  total 
thmraal  flux  (oa^ci^)  •  The  /enr  portion  of  the  esqtression  has  been 
dropped  because  of  the  aany  tiaes  the  eaquression  for  thmcaal  flux 
appears,  to  facilitate  tjping  and  for  siapllfication  when  expressed 
orally.  The  letters  "psl”  are  used  to  indicate  air  blast  peak  over¬ 
pressure  on  the  surface. 

In  general  theraal  flux  values  are  aentloned  first  followed  hy  peak 
overinressure  figures.  This  was  dons  solely  because  of  the  fact  that  the 
theraal  effects  actually  preceded  those  of  the  blast  and  this  aethod  of 
association  appears  to  be  a  logical  one. 

Eorisontal  distances  rather  than  slant  ranges  have  been  used  in 
this  report  on  all  effects  paraaeters  for  clarity.  Their  use  should  not 
be  Biisunder stood.  The  distances  cited  hold  only  for  these  tests.  These 
distances  will  vary  for  each  atcaio  weapon  yield  burst  at  a  different 
height  under  differing  conditions  of  ataosphsre  and  terrain.  However, 
wherever  a  certain  aaount  of  theraal  flux,  peak  overpressure,  or  gasaa 
radiation  exists  one  can  expect  approxiaately  the  equivalent  degree  of 
daaage  to  be  received. 

The  calculated  and  recorded  theraal  flux,  peak  overpressures,  and 
gaxma  radiation  figures  for  both  Slots  9  and  10  are  in  close  agreeiaent; 
however,  the  results  obtainesi  in  Shot  10  indicate  that  the  blast  daaage 
was  greater  than  that  which  can  be  attributed  to  peak  overpressure 
effects  alone.  It  is  not  known  at  this  tiae  what  caused  this  greater 
daxiage  nor  is  it  considered  to  be  within  the  scope  of  this  project  to 
detexaine  the  cause. 
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The  Shot  9  recorded  thersal  flux  figures  (oal)  are  eoocidered 
accurate  to  t  10  per  cent;  peak  orei^P^Msuz^s  (psi)  £  10  per  coot,  and 
gansia  radiation  figures  ±  10  per  cent. 

The  Shot  10  thexHal  flux  figures  are  considered  accurate  to  i:  10 
per  cent;  peak  overpressures  (psi)  t  10  per  cent,  and  gBsaa  radiation 
figures  t  10  per  cent. 

The  horisontal  distances  froa  ground  aero  to  which  daaage  extends 
for  both  Slots  9  and  10  have  been  estisated  to  the  nearest  25  ft.  The 
horisontal  distances  to  which  Idle  thexaal  flux,  blast,  and  ganaa  radia¬ 
tion  extend  aro  applicable  onlj  for  the  helots  of  burst  and  for  the 
yields  used.  For  other  yields  and  different  heie^ts  of  burst  it  is 
necessary  to  refer  scaling  laws,  (reference  TM  23-200) • 

In  subsequent  paragraphs  of  tUs  chapter  test  groiqis  for  both  Shots 
9  and  10,  (where  used),  have  been  coadiined  into  logical  groigsaants.  A 
detailed  eiqplanation  of  the  design  of  the  experisMmt  is  considered 
followed  by  the  results  obtained,  ending  each  grovqpawnt  with  pre-  and 
postshot  i^otogn^s  for  both  Shots  9  and  10.  No  suffix  to  a  test 
grovp  indicates  that  it  was  in  Shot  9.  Test  Qro\q»s  with  the  suffix  A 
indicates  that  the  test  groiq>  was  in  Shot  10.  This  wanner  of  treatnent 
of  the  problem  was  nade  to  provide  close  continuity. 


FOREWOBD 


This  report  is  one  of  the  reports  presenting  the  results  of  the  78 
projects  participating  in  the  Military  iffeets  Tests  Frograa  of  Opera¬ 
tion  UPSHOT-KNOTHOLE,  which  included  U  test  detonations.  For  readers 
interested  in  oth^  pertinent  test  Infornation,  reference  is'  nade  to 
WT-782,  SuBBiary  RepoiMi  of  the  Technioal  Director,  Kilitaxy  Effects 
Frogran.  This  sunnary  report  includes  the  following  infoxmatlon  of 
possible  general  interest. 

a.  An  over-all  description  of  each  detonation.  Including  yield, 
height  of  burst,  ground  sero  location,  tine  of  detonation, 
anbient  atmospheric  conditions  at  detonation,  etc.,  for  the 
11  shots. 

« 

b.  (knqpilation  and  correlation  of  all  project  results  on  the 
basic  measurements  of  blast  and  shock,  thermal  radiation,  and 
nuclear  radiation. 

e.  Coopllation  and  correlation  of  the  various  project  results  on 
weapons  effects. 

d.  A  susBiBry  of  each  pr«3ject,  including  objectives  and  results. 

e.  A  cosplete  listing  of  all  reports  covering  the  Military 
^fects  Teats  Program. 
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SECRET 


CHAPTER  1 

OBJECTIVES 


1.1  GSMERAL 


Thtt  mjor  objectlTo  of  thla  project  vaa  to  aubjeot  aalaotad 
signal  ooaaiunieatlons-alaotronioa  Itaas  of  aqulpaant  and  aatarial  to 
air  burat  atomic  vaiqpons  to  datexmina  the  eJ^Taota  tharaon.  Tba  affaota 
data  obtained,  together  vith  data  made  availabla  from  other  atomic 
teats,  aajr  be  used  in  the  preparation  of  a  suitable  guide  for  Signal 
and  Comsunioation  Officers  in  planning  tactical  and  nontaotioal  oommunir 
cations  installations  and  facilities  in  atomic  warfare,  n^ese  data  can 
also  be  used  in  conjunction  %flth  data  made  available  fToti  prerLous 
atomic  tests  in  the  continuing  isgprorement,  development,  and  design  of 
signal  cimmuii I oations-electronios  equipmoat  and  material. 

The  effects  data  derived  from  this  test  are  available  for  study 
and  evaluation  in  preparing  damage  criteria  tables  for  TM  23-200, 
Capabilities  of  Atoade  Weapons. 
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CHAFTHl  2 


BACKGROOMD,  INSTRtlMSETATIOM  AND  EXPERIMEMTAL  PIAH 


2.1  MCKGROOND  ,  r 

The  Signal  Corps,  U.  S.  Amgr,  h&s  paz^ioipaCsd  in  ali  aiafiiS 
vaapois  tests  since  1945*  Hotfever,  this  participation  hah  been  l^iAOi- 
palij^  concerned  with  instruaentation  and  coMnini  cations  ^  eiggpoH  rather 
than  with  the  effects  of  atonic  weapons  vipon  signal  coMwinioations- 
electronios  equipoent  and  naterial. 

An  exaai  nation  of  much  of  the  data  nade .  available  tiKm  previous 
atoadc  tests  reveals  that  it  is  liadted  in  sec^.  In  ananjr  instances 
extrapolation  has  been  necessary  to  estimate  tactical  effects.  In 
other  instances  there  are  no  representative  data  available. 

In  the  Bikini  test,  selected  iteeis  of  signal  oosiiminl cations- 
electronios  equipnsnt  were  installed  in  naval  vessels  and  tested. 

Since  the  equipoent  was  fixaly  fastened  to  the  decks  ,  of  these  vessels 
the  ooxiditions  of  the  test  were  not  representative  of  those  which  would 
have  obtained  in  any  army  tactical  situation.  Also,  the  equipnent  isay 
have  been  affected  fay  shielding  or  shadow  effects.  The  Hiroshiaa  and 
Nagassiki  air  drops  provided  soae  data  on  signal  caaaunlcations- 
electronios  equipnant  and  naterial,  but  these  data  were  not  eoeqplcte. 

That  portion  of  Bxsrcise  Desert  Rock  I  involving  signal 
comnunloations-electronlcs  equipnent  and  naterial  represented  the  first 
planned  tactical  effects  tests  for  these  itens.  The  data  obtained  from 
this  exeroise  were  still  insufficient.  Also  no  signal  equipnent  was 
tested  for  the  effects  of  an  air  burst  veapon  closer  than  1020  yd  fron 
ground  zero  (GZ).  Effects  data  secured  in  this  test  were  throu^  the 
Departnent  of  the  Atwy  troop  participation  program. 

An  exanlnation  of  test  reports  and  Departnent  of  the  Amy  interin 
tactical  doctrine  as  late  as  November,  1952,  reveals  that,  "presently 
available  data  of  atonic  missile  effects  on  tactical  dispositions  are 
inadequate."  From  the  results  of  Desert  Rock  I  exercise.  Major  General 
W.  B.  Kean  in  his  report  stated,  "Farther  tests  are  required  to: 

1.  Corroborate  and  validate  the  findings  and  coi^lusions  pre¬ 
sented  herein. 

2.  Detemlne  daaage  effects  to  military  equipnent,  naterial  and 
anraunltion  for  nuclear  explosions  of  different  aagnitudes  and  character." 
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The  Signal  Corps  Board,  an  aganoy  of  the  Chief  Signal  Officer, 

U.  S.  Amqr,  has  coxsducted  a  series  of  studies  to  detexaine  the  influence 
of  atcoiio  weapons  vpon  signal  cosenaaications-eleotronios  in  division, 
corps  and  krxy  areas,  and  is  presentl^r  conducting  a  study  for  the 
coBBwani  cations  stme.  These  studies  conclude  that  "atcaic  weapons 
effects  data  are  not  fuliy  adequate,"  and  it  was  rMosMwnded  in  these 
studies  that  "The  Eogineering  and  Technical  Division,  Qffioe  of  the 
Chief  Signal  Officer,  the  Signal  Corps  fiagineering  Laboratories,  and 
other  interested  agencies  actively  putieipate  in  atonic  tests  such  as 
UFSHOT-KNGTHQLB,  to  the  end  that  adequate  data  nay  be  secured  for 
inclusion  in  TN  23-200,  Capabilities  of  Atc«io  Weapons,  and  other 
iqqpropriate  publications." 

Eight  Signal  Corps  Qigineerlng  Laboratories  personnel,  including 
the  project  officer  and  assistant  project  officer  (assigned  to  the 
project  Aren  the  Signal  Corps  Board),  were  assigned  to  the  project*  All 
laboratory  personnel  were  quartered  at  Canp  Mercury,  Nevada  and  opcf*  ted 
free  space  in  a  quonset  hut  assigned  to  ihogran  3,  and  allocated  to 
Project  3*20  (fig.  2.1).  A  functional  chart  of  the  board  categories  of 
equipment  and  matarial  tasted  in  Project  3*20  is  Shown  in  Fig*  2*2* 

The  installation  and  construction  effort  for  the  project  was  per¬ 
formed  essentially  fay  enlisted  personnel  from  the  l6th  Signal  Battalion 
(Corps)  Deteohment  A,  Canp  Desort  Book,  under  the  technical  supervision 
of  Signal  Corps  Eogineering  Laboratories  personnel. 

It  was  neossssry  to  ks^  the  original  test  plan  vary  flaxibla  ig> 
to  the  time  of  the  teat.  Qiis  flexibility  waa  diotatad  by  allooation 
and  reallocation  of  test  site  tqpace,  date  of  arrival  of  equipment  in 
some  instances,  and  fluctuating  availability  of  installation  and  conr 
atruetlon  personnel.  Many  more  signal  items  could  Imve  boon  tasted. 
However,  it  waa  desirable  not  to  displsy  more  test  items  than  oould 
prc^erly  be  analysed  during  the  short  time  interval  between  SiotB  9  and 
10.  This  short  period  of  time  (a  total  of  two  weeks),  eoiq>lsd  with 
limited  availability  of  personnel  also  dictated  the  limited  construction ' 
effort  which  could  be  devoted  to  Shot  10. 

Dust  eoxiditlons  which  prevailed  at  the  test  alto  forced  eiurtall- 
ment  of  all  activity  at  the  teat  site  of  an  average  of  from  one  to  two 
working  days  each  week.  The  temperature  at  the  test  site,  thouc^ 
seasonably  hot  on  several  days,  was  never  excessive. 

After  arrival  at  the  test  site  it  was  learned  that  certain  areas 
were  to  be  dust  stabilised  for  photographic  purposaa  by  spreading  a 
light  concrete  coating  on  the  surface.  This  process  was  utilised  to 
assure  better  high  speed  photography  during  the  blast.  Eidaavors  ware 
made  to  have  several  of  the  Project  3.20  areas  stabilised.  Only  one 
area  was  partially  stabilised  however  (Test  Groiq>  24,  the  srea  including 
poles  C-8  and  C-7,  3425  ft  from  GZ).  Further  stabilisation  of  Project 
3.20  ar«i8  could  not  be  undertaken  because  all  available  funds  for  this 
purpose  had  previously  been  cossd.tted. 

Following  CQoqpletion  of  damage  analysis,  equipment  and  material 
were  salvaged,  destroyed,  returned  to  depots  fo^  re-use,  or  returned  to 
the  laboratories  for  further  tests. 

Vehicles  and  personnel,  after  roU-tg),  ccnopletion  of  the  approval 
of  the  preliminary  report,  returned  to  their  home  stations. 
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EnLUICBS 


2.2  INSTRUMEHTATIdi 


These  tests  were  tsotlosl  and  engineering  in  nature.  The  test 
groiqis/anl  test  iteas  were  not  soientifioalijr  instrusented.  Themal 
flux  pe^  owerpressiirei  ganat  radiation,  and  teohnieal  and  soientifie 
data,  other  than  those  data  obtained  firba  filn  badges,  were  obtained 
fktai  the  Ihwal  Crdnanee  Laboratorj  and  the  Signal  Corps  Aogineei^ing 
Laboratories  (Ivans  Signal  Laboratory).  Full  damloiaient  of  the  test 
results  obtained  in  the  abore  ■sationed  projects  appear  in  the  final 
repwts  of  the  various  projects.  Initial  results  are  recorded  in  pre- 
lininary  reports.  Copies  of  the  vario\is  curves  were  seoiured  fron  the 
Technical  Oireotor  and,  though  not  noraally  included  in  reports  such  as 
this,  are  included  in  the  Appendices.  The  reason  for  their  inclusion 
is  that  they  are  considered  essential  to  proper  anajlysis  and  interpreta¬ 
tion  of  the  results. 

In  Shot  9,  power  units  F&'95  and  radio  receivers  were  in  operation 
at  the  tine  of  the  blast.  The  power  units  were  replenished  with 
gasoline  and  firesh  batteries  and  trith  one  exception  were  started  up. 
suhsoquent  to  the  blast.  No  power  units  wore  used  in  Shot  10. 

Besistance  and  voice  tests  were  aade  on  all  wire  channels  prior 
to  and  subsequent  to  botii  shots.  Tests  regulations  liJd.ted  the  use  of 
electif  ■gnetio  radiations  during  the  shots  therefore  the  tranaaitters 
were  not  placed  on  the  air.  The  filaaents  of  vacuuia  tubes  eaployed  in 
tranaaitters  and  receivers  were  operative  during  Stot  9. 

Still  photography  (black  and  white,  color,  and  stereotype), 
■anually  secured  notion  pietinre  plK>togra]^  (black  and  white  and  color), 
and  high  speed,  fixed  platfom,  eleotrioally  initiated  notion  picture 
]^tography  taken  during  the  shots  were  fui^shed  ty  Progrsn  9.  Idaited 
high  speed,  jdiotqgraphio  coverage  of  Project  3.20  was  secured  during 
the  shots.  However,  an  exani nation  of  the  filJB  for  other  projects 
reveal  action  on  Project  3.20  itesu  of  interest.  Hi^  qpeed  action  was 
secured  dwing  Shot  9  for  the  large  towers.  Test  Groiqis  33»  34>  35,  and 
36;  Test  Grovp  24,  the  transverse  open  trire  pole  line;  Test  Croup  1, 
the  radial  pole  line;  Test  Groiq»  31,  the  AI|/GRC-9  and  the  AH/'GBC-26 
radios  in  an  Ordnance  Corps  ton  truck  and  -i-  ton  jeep;  and  Test  Groiq> 
101,  the  two  dunaies  in  a  foxhole  at  1725  ft  with  AI0RC-6  and  AI|/!PRC-1G 
radio  sets.  A  study  of  these  action  photogzeqdis  reveals  inforaation 
that  could  not  otherwise  be  obtained.  Ei^  speed  action  photography 
was  not  available  for  Shot  10. 

A  nunber  of  the  other  effects  test  projects  were  instrunemted  with 
various  types  of  gages  and  neters.  Data  from  these  projects  can  be 
applied  to  signal  oonDunications-electronios  Itens.  For  easple,  in 
the  Forest  Service  Project  3«19,  there  was  a  75  ft  telephone  pole,  and 
nuaerous  trees,  which  were  instrunented  for  cospression  and  drag. 

Mention  is  nade  of  these  in>ojects  to  resind  the  reader  that  certain 
types  of  signal  Itsiss  were  not  tested  because  sijailar  itens  were  tested 
and  Instrunented  in  other  projects.  These  resiats  external  to  the  3*20 
project  are  Ixportantr  factors  in  detenining  whether  or  not  further 
effects  tests  are  required  for  sinilar  signal  Iteais  in  the  future. 

Postsbot  electrical  and  naterials  tests  were  not  conducted  at  the 
test  site  because  of  lack  of  personnel  and  prop«c  facilities.  Itaas  of 
interest  were  returned  to  the  laboratories  and  have  received  tests 
equivalent  to  testing  at  the  site.  « 

25 


SECRET- RESTRICTED  DATA 


2.3  laCPEKIMESrAL  PiAN  -  SHOT  9 


In  laying  out  th?  exparlmantal  plan*  oonircrenoos  wore  hoM  with 
e3q>exd.«aead  Signal  Corps  officars  and  eonaiiltantSy  soGie  of  vhoa  bad 
participated  in  previous  atOBio  waapona  teats.  In  addition^  refaranoe 
was  Bade  to  wmxx^  of  the  doouaents  arid  publioations  contained  in  the 
Bibliography,  Appendix  H.  iVedicted  theraal  energy  and  peak  overpree- 
aurea  caloulationa  wore  aade  fToa  data  o<mtained  jji  TM  23-200,  Capabili¬ 
ties  of  Ateado  Waapona.  Mot  having  had  the  eaqpeotad  yield  or  hei^t  of 
burst  figures  available  to  the  project  at  the  tiae  the  test  plan  waa 
originally  prepared,  a  yield  of  30  KI  and  height  of  burst  of  24C0  ft 
was  assua^  for  Shot  9.  It  was  oonaidored  that  these  paraaeters  would 
have  been  appropriate  for  a  division  or  corps  area.  Mstiaatea  for  Shot 
10  were  available  to  project  personnel  prior  to  the  shot. 

The  radial  pole  line  waa  designed  to  detemine  radial  thrust  and 
banding  effects.  The  transverse  pole  lines  were  designed  to  detenaine 
the  differences,  if  any,  in  forces  cpemting  noraal  to  the  pole  lines 
as  ccnqpared  to  forces  acting  along  the  radial  pole  line.  Fhotogri^lc 
coverage  of  the  pole  lines  was  desired  during  the  shots  to  observe 
their  behavior. 

The  surface  and  underground  wire  and  cable  leqrs  wwe  designed  to 
aeertain  the  blast  and  heat  protection  afforded  at  the  surface  and  et 
various  depths  of  earth  cover. 

It  was  anticipated  that  the  action  on  the  guyod  and  unguyed  poles, 
without  hardware,  crossaras,  wire  or  cable,  would  produce  results  that 
would  fflutble  cenparisons  to  be  nade  between  standard  loading  fonDUlas 
and  those  loads  introduced  bf  atoodo  blast  pressures. 

The  exposure  boards  were  designed,  oriented,  and  spaced  so  as  to 
derive  optixuBi  thenial  effects  i^on  the  test  items  at  ^ixed  distances 
from  GZ. 

The  towers,  antenna  ^sterns,  masts  and  stg^rts  were  designed  and 
spaced  so  as  to  detennine  the  various  ccoqpression  and  drag  loadings 
thereon.  It  was  also  desired  to  compare  the  peak  ovexpressures  with 
conventional  wind  velocities. 

Field  type  radio  sets  and  film  badges  were  placed  on  the  dunies 
in  foxholes  at  graduated  distances  fKm  GZ  to  determine  the  sffeots  of 
the  burst  upon  both  the  dumaies  and  the  equipment. 

Of  particular  Interest  in  oonnection  with  the  AM/GBC-26  radio  sets 
were  the  effects  upon  the  shelters  theaiselves  and  iqwn  equipsasnt  in  the 
shelters. 

The  Signal  Siqpply  Points  were  designed  to  test  thermal  and  blast 
effects  at  varying  distances  from  GZ. 

Various  items  of  equipment  were  placed  in  Ordnance  Corps  vtiiioles. 
Medical  Corps,  and  Corps  of  Engineers  Installations  to  secure  data  on 
Signal  items  organic  to  tactical  units.  Utilisation  of  these  Installa¬ 
tions  on  a  noninterference  basis  was  considered  to  be  ecoaomioal  tram 
many  points  of  view. 

The  cable  manhole  was  added  late  in  the  plai^^ing  stage.  Althou^ 
it  was  a  field  eaqpedient,  it  produced  results  of  value. 

Area  plot  plans  of  the  test  layouts  for  Shots  9  and  10  are  shown 
in  Appendices  A  and  B.  These  plans  show  the  Test  (h:oiq>  numbers,  the 
geographic  locations  of  the  various  test  grovqps  and  their  orientation 
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with  rMp«et  to  aotml  QZ*  Diatoxiees  ahown  In  this  report  are  trosi 
actual  GZ« 

In  planning  for  these  atonic  weapons  effects  tests  it  was  not 
conteo^>lated  that  there  would  be  aqsr  F^Ject  3,20  participation  in  Shot 
10.  l^n  arriving  at  the  test  site  and  in  the  process  of  further 
planning  it  was  found  that  lixited  participation  could  be  undertaken. 

If  a  test  groxxp  from  Shot  9  could  not  oe  coaqpletely  rehabilitated  or 
new  equipment  tuod  material  placed  in  position  it  was  not  subjected  to 
test  in  Shot  10.  The  shortage  of  time  for  construction  effort  between 
tests,  availability  of  funds,  troop  labor,  non-availability  of  equip¬ 
ment  and  material  were  also  limiting  factors. 

Qualified  damage  analysis  personnel  accospaniod  Igr  photographers 
were  dispatched  to  the  test  area  after  each  test  as  soon  as  Rad-Safe 
permitted  entry.  The  available  data  were  secured  and  recorded  on 
specially  prepared  damage  analysis  foxns  (see  Fig.  2.3).  lliese  foxms 
will  remain  in  the  files  at  the  Coles  Signal  Laboratory  for  a  reasona¬ 
ble  period  of  time  after  which  they  will  be  destroyed.  SubsiMiuent  to 
the  preliminary  report  these  data  and  laboratory  test  data  have  been 
evaluated  and  detailed  results  are  c<»itained  in  this  report. 
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TEST  GROUP  NO.  6^ 

TEST  ITEM  NO.  / _ 

PHOTO  NO  £>-754.  ^ 

P.S.  I. _ _ 

CAL.  PER  SO  C  M _ ,£5 _ 


PROJECT  3.20 


CHECK  DISTANCE  (FT)  |500|  |  jlOOP  |  |  |l500  |  | 


2000  i  I  |2600|  I  fSPOQl  I  [3500  I  |  |4000|  | 


|45oo|  Ifsoool  Ifsobol  liToooj  ||eooo| 


TEST  ITEM  DESCRIPTION  y\/~//0  -S 


DAMAGE  BY  BLAST* 


BELOW  SURFACE 


SURFACE  I  ^  [above  SURFACE  |  \ 


SEVERE  _ _ 

MODERATE _ 

LIGHT _ 

NO  DAMAGE 


DAMAGE  BY  THERMAL' 


BELOW  SURFACE 


surface!  [above  surface 


SEVERE  _£ 
MODERATE . 
LIGHT _ 


NO  DAMAGE. 


CONDITION  AFTER  BLAST' 


SERVICEABLE _ 

NOT  SERVICEABLE 
ESTIMATED  REPAIR  TIME 
RADIATION  _ _ 


COMMENTS 


■  jU^Aunz, 


NAME 


RANK 


DATE 


Fig.  2.3  SejBple  Dunage  Analysis  Fom 
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CHAPTER  3 


EgiaiMEMT  DESICM,  RESULTS,  AND  PHOTOCiRAPHS 


3.1  CfliERAL 

No  suffix  to  a  test  grotqp  iodlcates  that  it  vas  in  Shot  9*  The 
suffix  A  added  to  a  test  eeovip  indicates  that  it  iias  in  Shot  10. 

The  description  of  dainge  in  this  repbrt  is  in  accordance  with 
definitions  contained  in  TM  23-200,  Capabilities  of  Atosdo  Vfsapons, 
paragraph  446,  page  91  with  one  exception.  For  purposes  of  this  report 
a  category  of  "Negligible  Dgaege"  has  been  a^ed.  The  definitims 
of  damage  are  reproduced  below  for  purposes  of  ready  reference. 

(1)  SEVERE  DAMAGE  (S)  -  That  damage  which  is  serere  enouf^  to 
prerent  eooqpletely  the  accooplishitent  of  any  useful  military  function, 
and  repair  of  which  is  essentially  ijqpossible  without  renoral  to  a 
major  repair  facility. 

(2)  MODERATE  D/II-IAGE  (M)  -  That  damage  %ifalch  is  sufficient  to 
prevent  aiqr  military  use  until  extensive  repairs  are  effected . 

(3)  LIGHT  DAMAGE  (L)  -  That  damage  which  will  not  seriously 
Interfere  with  immediate  military  c^eoration,  but  will  necessitate  seme 
repair  to  restore  items  to  complete  military  usefulness. 

(4)  (ADlffiD  FOR  THIS  REPCBT)  NECH.IGIBLE  DAMAGE  (N)  -  That  damage 
which  will  not  re4uire  any  repairs  to  be  made. 

3.2  RADIAL  POLE  LIMES  TEST  GROUPS  1  AND  lA,  SHOTS  9  AMD  10 
3.2.1  Radial  Pole  Une  Test  Qroi^)  1,  aot  9  (Kgs.  3.1  thru  3.24) 

a.  DESIGN  -  A  radial  pole  line  began  at  a  point  9080  ft  North 
North  E&st  of  GZ  and  extended  in  a  straight  line  to  a  point  1250  ft 
North  North  East  of  GZ.  This  pole  line  contained  52  standard  creosoted 
Soutaem  Pine  30  ft  class  7  poles  with  i^proxlaate.ly  150  ft  spacing  set 
at  a  depth  of  5#  ft.  Digging  conditions  were  excellent  for  the  mech¬ 
anical  earth  auger  and  the  poles  were  well  tapped.  Poles  I>>14»  D-28, 
and  D-41  at  6950,  4750,  and  2900  ft  from  GZ  were  four  way  storm  guyed 
and  termination  poles  at  9080  and  1250  ft  and  were  deaid  ended  with 
triple  guysji  All  poles  siqpported  eight  each  No.  104  capper  steel  (CS) 
wires  on  10  pin  crossarms.  The  line  vas  transposed  for  a  C  type  carrier 
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Fig.  3.1  Slot  9,  Test  Group  1,  Radial  Pole  Line,  Pole  D-1 
(Top-before,  Bottoei-efter)  (EE^3  Field  Telefdiones 
in  Bottoei  Viev  were  Install^  Prior  to  Siot  9.) 
9080  ft,  3  cal,  3  psi 
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Shot  9»  Test  Groiip  ly  1—1/2  Mile  Pole  Line,  Pole  D-1 
anH  £E»3  Field  Telephones  used  to  Test  Circuits* 
(Top-before,  Bottom-after)  9080  ft,  8  cal,  3  psi 
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Fig.  3.4  Shots  9  and  10,  Test  Groups  1  and  lA,  Radial 

Line,  Poles  D-3  through  D-7.  I>-7  in  Foreground. 

(Top-before  9,  Center-after  9,  Bottom-after  10) 
Shot  9  -  8750-8050  ft,  9.5-ll«5  cal,  3-3.4  psi. 
Shot  io  -  8000-7425  ft,  6-7.5  cal,  1-1  psi. 


Shots  9  and  10,  Test  Qroups  1  and  1^,  Radial  Foie 
Line,  Poles  L-l  throng  D-10.  D-10  in  Foreground 


UUA  WUQU  AM  ifc  Wifc 

(Top-before  9,  Center-eftor  9,  Bottom-after  10) 
Shot  9  -  9080-7550  ft,  8-13  cal,  3-3.6  psi. 
aot  10  -  8350-6950  ft,  5. 5-8, 5  cal,  1-1  psi. 
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Fig.  3.6  Shot#  9  and  10,  Test  Groups  1  and  Ik,  Badial  Polo 
Line,  Polos  D-1  throu^  D-13.  0-13  in  Paregro^« 
(Top-before  9,  Centoi>-aftor  9,  Bottomf^ftor  10) 
Shot  9  -  9080  ft,  8-15  cal,  3-4.1  psi. 

Shot  10  -  8350-6480  ft,  5.5-10.5  cal,  1-2  psi. 
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PS 


Shots  9  az^  10^  Test  (Groups  1  and  1&,  Radial  Pole 
Line,  Poles  D-1  through  D-17.  D-17  in  Foreground 
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Fig.  3.9  Shots  9  and  10,  Tost  Qroups  1  and  lA,  Radial  Foie 
Line,  Poles  D-1  Itoough  D-20.  D-20  in  Foreground. 

(Tpp-before  9,  Center-after  9,  Bottoia-after  10) 
Shot  9  -  9080-6050  ft,  8-22  cal,  3-5  psi. 

Shot  10  -  8350-5440  ft,  5.5-14.5  cal,  1-2  psi. 
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Fig.  3*10  Sbota  9  and  10,  Test  Groups  1  and  lA,  Radial  Pole 
Line,  Poles  &-1  throu^  D-23.  D-23  in  Foreground. 
(Top-before  9,  Center-after  9,  Bottom-after  10) 
Shot  9  -  9080-5600  ft,  8-24.5  cal,  3-5.4  psi. 

Shot  1C  -  8350-4975  ft,  5.5-17.5  cal,  1-3.5  psi. 

39 

SECRET- RESTRICTED  DATA 


Fig.  3.12  Shots  9  and  10,  Test  Qroiq>8  1  and  lA,  Radial  Pole 
Line,  Poles  D-25  through  D-28.  D-28  in  Foreground. 

(Top-bsforo  9,  Contor“€ift«r  9,  BottOBrafter  10) 

Shot  9  -  5280-4750  ft,  26.5-31  cal,  5.7-6.6  psi. 

Shot  10  -  4670-4150  ft,  20.5-24.5  cal,  4-4  psi. 
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Fig«  3.13  Shots  9  and  10,  Test  QroiQ)s  1  and  lA,  Badlal  Pole 
Line,  Poles  1>-1  throu^  D-31*  0-31  in  Foreground 
(Tpp-befnre  9,  Center-<ifter  9,  Bottonr-after  10) 
Shot  9  -  9080-4380  ft,  8-35  cal,  >7.2  psi. 

Shot  10  -  8350-3750  ft,  5.5-27  cal,  1-4  psi. 
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Fig.  3.14  Shots  9  aiKi  10,  Test  Groups  1  and  Ik 
Line,  Poles  I>-1  throu^  D-34*  I>"34 

(Top-before  9,  Center-after  9,  Botta 
Shot  9  -  9080-3900  ft,  8-42.5  cal,  3 
Shot  10  -  8350-3300  ft,  5.5-37.5  cal 
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Fig,  3.15  Shot  9,  Test  Group  1,  Radial  Pols  Lins,  CaM.e 
Transfer  Relay  on  Pole  D-35,  (Top-before, 
Bottom-after)  3750  ft,  44,5  cal,  8,8  psi. 
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Fig.  3.17  Shots  9  aijd  10,  Test  Ciroups  1  and  lA,  Radial  Pole  Line,  Poles 
I>-1  through  40,  Top  and  Center  Views.  D-^  in  Foreground; 

D-1  through  D-40  in  Bottom  View;  D-36  in  Background.  Polos 
D-37  throu^  ^52  were  Destroyed  in  Shot  10.  (Tpp“before  9, 
Centei-after  9,  Bottoorcfter  10)  Shot  9  -  9080-3050  ft, 
8-57.5  cal,  3-10.4  psi.  Shot  10  -  8350-2425  ft,  8-  over  65 
cal,  1-6  psi.  46 
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Shots  9  and  10,  Test  Groups  1  and  lA,  Radial  Pole  Line,  Pole 
&*41*  In  Bottom  View  Poles  D-37  through  &-52  Destroyed  in 
Shot  10,  (T<^before  9,  Center-after  9,  Bottom-after  10) 
Shot  9  -  2900  ft,  60  cal,  10.6  psi. 

Shot  10  -  2250  ft,  65  cal,  7  psi. 


SECRET- RESTRICTED  DATA 


Fig,  3.19  Shots  9  and  10,  Tost  Groups  1  and  lA,  Radial  Polo  Line,  Poles  *  | 

I>-1  through  D-44,  I>”44  in  Foreground  in  Top  and  Center  Views.  | 

In  Bottom  View  Poles  D-37  through  D-52  have  been  destroy^  in  | 

Shot  10.  (Top-before  9,  Center-after  9,  Bottom-after  10)  ,  f 

Shot  9  -  9080-2450  ft,,  8-69  cal,  3-11.2  psi. 

Shot  10  -  8350-1820  ft,  5-  over  65  cal,  1-9  psi. 
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Fig.  3.20  Shots  9  and  10,  Test  Groups  1  and  lA,  Radial  Pole  Line,  Poles 
D-1  through  D-47.  D-47  in  Foreground  in  Top  and  Center  Views. 

In  Bottom  View  Poles  D-37  through  D-52  have  been  Iiestroyed, 
0-41  Position  in  Foregroiind.  (Top—before  9,  Cente3>after  9, 
Bottom-after  10)  Shot  9  -  9080-2000  ft,  8-82  cal,  3-12.6  psi. 
Shot  10  -  8350-1350  ft,  5.5-over  65  cal,  1-20  psi. 
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Fig.  3.24 


Shot  10,  Miseellaneovis  Aari*!  Views  Test  Gr^p  lA,  Radial 
Pole  Line.  All  Views  after  Shot  10.  (Top-ftom  I^ft  to  Ri^t 
Poles  D-39  through  D-ZL.  Note  that  Poles  0-39  throu^  O-^ 
are  Broken  on  the  Ground.  Also  Note  that  Test  Qrot^  6i, 

3  Separate  Poles  (Top  Left)  are  Broken  whereas  in  Test  Qroi^ 
7A  ^o^e  Right  of  Pole  D-35)  Remained  Stand^  a^  Received 
Negligible  Dsonage*  Bottomrclose  up  of  Poles  I>*39  throu^ 

0-35  and  Test  Group  7A) 


SECRET  -  RESTRICTED  DATA 


using  standard  drop  brackets  e  In  addition  to  the  opm  wire,  the  poles 
si;qpported  one  26  pair,  lead-covered  cable  lashed  to  a  v;-115  messenger 
with  0.043  in.diameter  stainless  steel  lashing  Hire;  one  5  peiz**  rubber 
cable  (GX-162/Q}  lashed  to  a  V^115  messenger  with  0.045  in*  diameter 
lashing  wire;  1  spiral  four  cable  (CX-IO65/G)  self  dupportlhg;  and  from 
1  to  11  WD-l/TT  field  wires.  (Only  one  pair  of  field  wires  xan  the 
full  length  of  the  pole  line.  The  other  pairs  were  looped  back  to  a 
terminal  strip  at  pole  D-l  trca  points  at  3730,  3730,  2730,  and  1830  ft 
frouL  GZ.)  Ccemercial  tTpe  cable  transfer  relays  were  mounted  3  ft 
above  the  ground  on  the  GZ  side  of  poles  ]>-42  (2730  ft)  and  D-52  (1250 
ft)  froB  GZ. 

b.  RESULTS  -  The  pole  line  as  a  whole,  ezcept  for  the  WD-l/TT 
field  wire  looped  circuits,  received  only  light  damage.  Details  of  the 
damage  are  covered  in  the  following  breakdown. 

(1)  POLES:  Thermal  damage  to  the  poles  negligible,  con¬ 
sisting  only  of  li^t  surface  charring  of  the  GZ  faces  of  the  poles. 
Detailed  damage  criteria  are  shown  in  Table  3.1 

(2)  CROSSARMS:  All  crossaxms  received  slight  surface 
charring  on  the  GZ  fhces  but  damage  was  negligible.  The  outside  cross- 
arm  of  double  crossam  on  the  dead  end  pole  closest  to  GZ  (pole  D>52  at 
1250  ft;  113  cal,  16.6  psi)  was  slied^tly  twisted.  All  crossaxms  were 
O07Tic6abls  After  the  shot* 

(3)  INSULATOR  FINS:  None  of  the  wooden  insulator  pins 
received  any  aDparent  dameure* 

(4)  GLASS  INSULATORS:  All  insulators  on  the  outside 
crossaxms  on  'toe  dead  end  pole  ^le  1^52  at  1250  ft;  113  cal,  16.6  psi) 
were  broken.  There  were  two  broken  insulators  on  pole  D-51  at  I4OO  ft; 
103  cal,  15.4  psi.  In  all  cases  where  there  were  broken  insulators  toe 
open  wire  remained  attached  to  toe  insulator  and  pin.  All  otoer 
insulators  were  serviceable  after  toe  shot. 

(5)  GUIS  AND  ANCHORS:  None  of  the  guys  or  anchors 
received  any  apparent  damge.  The  tension  on  toe  guys  was  not  appreci¬ 
ably  altered. 

(6)  OPEN  WIRE:  There  was  no  apparent  damage  to  the  IO4  CS 
open  wire.  A  piece  of  burned  WD-l/TT  wire  and  a  piece  of  barbed  wire 
from  a  nearly  land  mine  fence  were  blown  across  and  short  circuited  the 
open  wire  circuits.  All  open  wire  circuits  were  operable  after  toe 
short  circuiting  wires  were  rasooved. 

(7)  26  PAIR  LEAD  COVERED  CABLE:  The  only  damage  to  the  26 
pair  lead  covered  cable  occurred  at  the  last  six  poles  closest  to  GZ 
(poles  D-52  through  D-47;  1250-2000  ft,  113-82  cal,  16.6-12.6  psi) .  In 
this  section  the  lead  sheath  nqptured  and  separated  adjacent  to  the 
messmiger  suspension  clamp  exposing  the  paper  covered  conductors  all 
toe  way  around  toe  cable  for  a  distance  of  1/2  to  1  in.  Twenty-five  of 
toe  26  pairs  in  the  cable  were  operable  after  the  shot.  Wet  weather 
would  render  this  damaged  cable  inoperative  should  immediate  repairs 
not  be  made. 

(3)  FIVE  FAIR  RUBBER  COVERED  CABLE  CX-162/G:  The  rubber 
surface  of  this  cable  showed  a  slight  blackening  and  ^ughening  due  to 
toexmal  energy  from  1250  ft  to  2750  ft,  113-62  cal.  This  toenaal 
damage  was  sig>erficial  and  may  be  considered  negligible.  The  cable 
lashing  wire  was  broken  in  two  places  be'tween  poles  D-47  and  D>43, 
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2000-2300  ft,  32-73  cal,  12 •6-11*6  pel,  allowing  the  cable  to  aag  below 
the  isieseenger. 

(9)  SPIRAL  FOUR  CABLE  CX-1063/G:  This  cable  showed  a 
blackening  and  roughening  of  the  rubber  j^ket*  A  suonary  of  the 
danage  is  shown  in  the  Table  3 •2. 

TABLE  3*1  *-  Bnaage  SunBarj 


Poles  -  Radial  Pole  Line  -  Test  Grotqs  1  (Shot  9) 


Ft 

Pole 

fkom 

Thermal 

Blast 

Numbers 

GZ 

cal 

psi 

DBisiag6 

Damage 

Remarks 

D-52 

1250 

113 

16.6 

N 

N 

Surface  of  pole  fSoitig 

GZ  showed  light  ohanring. 
Several  cracks  vqp  to  4 
in.  in  depth  in  lower 
ha^  pole 

&-51 

1400 

103 

15.4 

D-22 

5130 

24 

5.2 

N 

N 

Surface  of  poles  facing 

GZ  slightly  charred. 

D-21 

5950 

22.5 

5.0 

N 

N 

Surface  of  pole  facing 

GZ  slightly  charred.  3/4 

in.  to  1  in.  eraoks  3  in. 
deep  fron.  base  iq>  to  10 
ft  hei^t  along  vest  side 
of  pole. 

D-20 

6050 

22 

5.0 

N 

N  1 

Slight  charring  of  pole 

thru 

3900 

9 

3.0 

D-20,  slight  scorching  of 

D-2 

wood  and  GZ  face  of  pole 
D14.  Sli^t  blackening 
of  pole  attributed 

to  creosote  being  drawn 
out  of  GZ  side  of  pole  by 
heat. 

D-1 

9030 

3.0 

3.0 

N 

N 

Sli^t  blaokeuing  of  pole. 

NOTE:  All  poles  considered  to  be  serviceable  after  Shot  9. 

All  poles  were  slightly  loosened  at  the  surface  and  required 
retan^lng. 

No  damage  can  be  attributed  to  movement  of  the  poles. 
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TABLE  3»2  >  OuiAge  Suwar^ 


%)lrml  Four  Cahlo  -  Radial  Pol®  Line  -  Toat  Groiqp  1  (Shot  9) 


Ft 

Pole 

from. 

Thermal 

Blast 

Sfoabers 

GZ 

OAl 

psi 

Oraage 

Daaage 

Ramarks 

D-52 

1250 

113 

16*6 

L 

N 

Rubber  Jacket  roui^ened 
and  blackened*  3  ft 

slack  In  last  span 
caused  by  softening  of 

Jacket  permitting 
slippage  of  woven  wi^ 

suimension  bracket 
several  inches* 

D-51 

1400 

103 

16*6 

L 

N 

Rubber  Jacket  roui^ened 
and  blackened* 

D-50 

1550 

98 

14.6 

Rubber  Jacket  roughened 

to 

and  Idackened*  (Woven 

D-43 

2600 

67 

10*8 

L 

N 

1 

wire  sxispension  bracket 
failed  at  pole  D-50) * 

D-42 

2750 

63 

10*8 

L 

Rubber  Jacket  rouf^ened 
and  blackened* 

0-41 

2900 

60 

10*6 

to 

D-38 

3350 

52 

L 

N 

As  above* 

D-37 

3500 

49 

L 

N 

As  above* 

D-27 

4950 

29 

to 

D-l 

9080 

8*0 

N 

N 

As  above* 

(10)  FIELD  WIRE  WD-l/TFt  This  wire  reeeivad  greater 
danage,  priMViljr  thenal  daiaage,  than  anj'  of  the  wire  and  cable*  A 
auHamT’  of  the  daaage  is  ahoim  in  Table  3*3* 

(11)  CABLE  TRAHSFER  RELAIS:  The  cable  transfer  relays 
■ountod  on  poles  0-32  (1250  ft,  113  eal,  16.6  psi)  and  lV-42  (2750  ft, 

63  cal,  10.8  psi)  shoved  no  visible  damage  other  than  that  the  lead 
sheath  on  the  riser  cables  was  melted  a»nj  for  lengths  of  several 
inches  on  the  GZ  side  exposing  the  paper  covered  conductors*  Laboratory 
analysis  of  these  relays  reveails  that  these  two  relays  were  sound 
structurally  and  undamaged  mechanioally*  There  was  no  evidence  of 
thexmal  damage  to  the  relays,  housing,  mounting  details  or  damage  to 
the  internal  wires  or  insulation*  These  units  were  found  to  be  in  an 
immediate  reusable  state*  Service  would  not  have  been  intem^ted 
^irou^  the  irelay  contact  except,  perhaps,  for  a  relay  contact  bounce 
during  the  mcmmntous  ixqpact  190a  hitting  the  ground  if  the  poles  on 
which  the  units  were  mounted  ware  destroyed.  The  breaks  in  the  cable 
sheaths  mi|^t  result  in  moisture  daaage  later  on  if  not  repaired*  (Che 
cable  transfer  relay  was  installed  in  a  maidxole,  (Test  Groiqp  96)  and 
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TAm£  3.3  -  Ouage  SuHary 


Flald  Kire  VD-ITT  -  Radial  Pola  Line  -  Taat  Qroi^  1  (Shot  9) 


Ft 

Pole 

from 

Thermal 

Blast 

Numbers 

GZ 

oal 

psi 

Duage 

Dsmage 

Remarks 

D-52 

1250 

113 

16.6 

S 

S 

Wire  fused  with  con- 

D-42 

2750 

63 

10.8 

ductors  eofposed  at  field 
ties  ^  poles.  WlzHB 
boroken  and  blcwh  f^^ 

poles. 

I>-41 

2900 

60 

10.6 

M 

N 

Moderates  fusing  of  wires. 

D-3S 

3350 

52 

9.8 

Some  oir  wire  broken  and 
blown  from  poles. 

D-37 

3500 

49 

9.4 

M 

N 

Wire  in  open  span  begim» 
ning  to  ^ow  slli^t 
fui^ng  of  qrlon  covering. 
C<»duotors  exposed  at 
field  ties  on  poles. 

D-36 

3650 

46.5 

9.0 

L 

N 

D-29 

32.5 

6.8 

l(ylon  ooverlng  on  wire 
burned. 

D-28 

4750 

31 

6.6 

L 

N 

Hjrlon  covering  on  wire 
at  field  ties  burned. 

No  burning  of  Wjloa 
ooverlng  noted  in  span. 

D-22 

5730 

24 

5.2 

N 

N 

Negligible 

D-1 

9080 

8.0 

3.0 

three  relays  were  mounted  on  the  transyerse  pole  lines  (Test  Qroi^s  24> 
27,  and  30). 

(12)  JUNCTION  BOXES  AND  TEBMINAL  The  Junction 

boxes  aukd  terminal  strips  reoeiTOd  no  thermal  or  blast  damage. 

(13)  FIELD  TELEPHONES:  The  EE»3  field  telephones  reoelTod 
negligible  damage  on  any  of  the  pole  lines.  None  was  placed  on  poles 
closer  than  3425  ft  from  GZ.  In  all  instances  these  field  telephones 
were  placed  on  the  side  of  the  3)ole  away  from  GZ,  and  were  almost 
ooapletely  shielded  from  heat. 

c.  PHOTOGRAPHS:  The  pre-  and  postshot  photographs  of  these 
test  gxoiqps  hays  been  eoad)ined  with  those  of  Test  Groiqp  lA  for  purposes 
of  eosparison  and  are  shown  in  Figs.  3.1  throxigh  3*24* 

3.2.2  Radial  Pole  Line,  Test  Qroiqp  lA,  Shot  10  (Figs.  3*1  thxou^  3*24) 

a.  DESIGN:  The  radial  pole  line  usod  in  Shot  9  was  rehLbil- 
itated  and  used  in  Shot  10. 

b.  RESULTS:  The  pole  line  as  a  whole  reeeiTed  severe  damage 
from  pole  1^52  (600  ft,  over  65  cal,  over  115  psl),  out  to  and  including 
pole  D-37  (2900  ft,  47.5  cal,  5.0  psl).  In  this  section  of  the  line  16 
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poles  were  splintered  at  tdie  base  of  the  poles »  broken  or  disintegrated 
into  one  or  more  pieces  and  blown  about  the  area  along  the  pole  line. 
There  was  a  miscellaneous  conglomeration  of  crossarms,  pins,  insulators, 
open  wire,  lead  covered  cable,  rubber  covered  cable,  spiral  four  cable, 
and  field  wire  snarled  together  along  this  section  of  the  pole  line. 

The  degree  of  severe  damage  stopped  abrv^tly  at  pole  D-36.  Damage 
summaries  are  shown  in  Table  3.4. 

(1)  CROSSAKMS:  All  crossarms  from  pole  D>-32  (600  ft,  63 
cal,  over  115  psi)  through  pole  D-37  (2900  ft,  47.5  cal,  5  pei)  ware 
ripped  from  the  poles  or  broken  in  landing  on  the  ground.  Many  of  the 
crossaims  were  broken  and  thrown  as  much  as  450  ft  from  their  original 
positions.  There  was  slight  thermal  burning  on  all  crossazms  which 
decreased  in  Intensity  out  to  the  distant  end  of  the  pole  line  (pole 
D-1,  8350  ft,  5.5  cal,  1.0  psi). 

(2)  INSULATOR  PINS:  Insulator  pins  flrom  Pole  D-52  through 
D-37  received  severe  damage.  No  insulator  pins  were  damaged  from  pole 
D-36  throu^  pole  D-1. 

(3)  GIASS  INSULATC^:  All  glass  insulators  were  either 

melted,  broken  or  blown  about  the  area  from  pole  D-52  through  pole  D-37. 
Insulators  on  poles  from  D-36  through  D-1  received  varying  degrees  of 
thermal  damage  causing  them  to  darken.  The  extent  of  this  darkening 
dlMnished  toward  the  end  of  the  line.  No  tests  were  made  to 

determine  whether  or  not  this  darkening  affected  their  insulation 
properties . 

(4)  GUYS  and  ANCHCRS:  The  triple  dead  end  guys  on  pole 
D-52  and  the  fourway  storm  guys  on  Pole  D-41  were  twisted  and  on  the 
ground  at  their  original  positions.  The  back  guys  on  poles  D-23,  D-14 
and  the  triple  guys  on  pole  D-1  were  slightly  loosened.  The  side  and 
front  guys  on  pole  D-1  were  taut.  The  anchor  rods  for  poles  D-52  and 
D-41  were  slightly  protruded  but  otherwise  in  the  ground. 

(5)  OPEN  WIRE:  The  104  CS  wires  between  poles  D-52  (600 
ft,  over  65  cal,  over  115  psi)  and  D-37  (2900  ft,  47.5  cal,  5  pel)  were 
broken  aad  snarled  iq)  in  the  vicinity  of  the  pole  line  and  received 
severe  damage.  Rrom  pole  D-36  (300  ft,  42  cal,  5*0  psi)  to  pole  D-1 
(8350  ft,  5  cal,  1  psi),  the  open  wire  was  blackened  and  abnozmally 
sagged.  The  clearance  at  transposition  crossovers  was  reduced  con¬ 
siderably,  and  high  winds  wovQd  have  caused  intermittent  short  circuits. 
The  open  wire  circuits  wovild  have  been  operable  subsequent  to  minor 
repairs  to  this  portion  of  the  pole  line. 

(6)  26  PAIR  LEAD  C07ERED  CABLE:  From  pole  D-52  (600  ft, 
over  65  cal,  over  115  psi)  through  pole  D-37  (2900  ft,  47.5  c^,  5  psi), 
the  lead  covered  cable  was  melted,  broken  and  snarled  19  on  the  ground 
in  the  vicinity  of  the  pole  line  and  received  severe  damage,  nrcm  pole 
d-36  (3000  ft,  43  cal,  5  psi)  to  pole  D-1  (8350  ft,  5  cal,  1  psi)  there 
was  slight  scorching  and  roughening  of  the  cable  decreasing  in  Intensity 
toward  the  distant  end  of  the  pole  line.  This  cable  showed  considerable 
darkening  under  the  suspension  clasps  from  pole  D-36  to  pole  D-1.  The 
cable  splices  shewed  no  apparent  damage.  The  lashing  wire  and  messenger 
wire  were  intact  from  poles  D-36  through  D-1,  This  cable  would  have 
been  operable  in  the  section  of  the  line  froa  poles  ^D-36  throiagh  D-1, 

(7)  5  PAIR  RUBBER  COVERED  CABLE:  This  cable  was  burned, 
broken  and  snarled  up  on  the  ground  between  pole  D-52  (600  ft,  47.5  cal. 
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TABLE  3.4  -  Oungo  SwMay 


Fo1«8  -  Radial  Pola  Lina  •  Teat  Qroi^  lH  (Shot  10) 


Pole 

Nuabera 

Ft 

£roa 

QZ 

Qal 

pai 

Thaxml 

Baaaga 

Blaat 

Dawga 

B/amuhcM- 

D-52 

600 

orer 

65 

orar 

115 

S 

S 

All  polaa  1^52  tturoa^?l)^37 
aplintarad  At  thair  haate. 

D-37 

2900 

47.5 

5.0 

hrokan,  iq^liatac^  aad/or 
diaiatagratad  into  a  mad>ar 
of  piaoas  and  hloim  about 
tha  araa.  Ah  8  ft  aaotion 
of  pola  0-43»  y^Bcj  badljr 
aplintarad*  waa  found  75 
ft  tram  tha  liqpot  whaira 
pola  1^41  ohoa^  atood. 

D-36 

3000 

43 

50 

M 

L 

Pola  oonaldarablj  oharrad 
on  GZ  aida.  Pola  goo(l 
a3»apt  for  a  3  ft  raka 
arax  firaa  QZ  and  allgbtlx 
aor^ad  9  ft  fron  ground 
on  GZ  aida.  Thara  waa  a 

2  in.  gip  at  baaa  of  pola. 

D-35 

3140 

a 

5.0 

L 

L 

Pola  alif^tly  oharrad  on 

GZ  ^da.  Pola  haa  30  in. 
raka  amgr  fron  GZ  and  a  2 
in.  gap  at  baaa  of  pola. 

D-34 

3300 

37.5 

5.0 

L 

L 

Li^t  charring  on  QZ  aida 
of  pola.  Pola  haa  15  in. 
raka  mnj  tram  GZ, 

D-33 

X50 

34.5 

5.0 

L 

L 

Id|^t  (dtarring  on  GZ  aida 
of  pola.  Pola  haa  1  ft 
raka  away  fron  and  a  6  in. 
raka  to  ri^t  of  GZ. 

]>>32 

B-30 

3600 

3930 

30 

27 

4.5 

4.0 

H 

H 

Slif^t  chanting  of  polaa. 
Laaa  than  6  in.  raka  away 
tram  GZ. 

D-29 

4030 

26 

4 

N 

L 

Pola  apldt  fron  throui^ 
bolt  on  eroaaam  to  auapan- 
aion  elaap  on  5  pr  R.  G. 
eaUa  about  1/8  in.  to 

1/4  in.  gap. 

0-28 

4150 

24.5 

4 

N 

H 

Back  guy  of  4  way  atmn 
guy  looaa. 

0-27 

0-22 

4340 

5100 

22 

17 

4 

3 

N 

N 

Negligibla. 

0-21 

5250 

16 

1 _ 

2.5 

N 

L 

1/4  in.  to  1/2  in.  aplit 
in  pola  fron  ground  ^  10 
ft  haif^t. 
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TABLE  3*4  -*  DtuBBge  Samary  (Gontiaued) 


Poles  -  I^mUsI  Pole  lAoe  -  TesL  Group  lA  (Shot  10) 


Ft 

— 

Pole 

frm 

Thermal 

BUst 

Nwabers 

GZ 

Gal 

psi 

Dmasge 

Damage 

Remarks 

D-20 

5440. 

U.5 

mm 

N 

N 

Negligible. 

0-15 

6165 

11.5 

2.0 

0-14 

6350 

10.5 

2.0 

N 

N 

Back  guy  of  4  way  storm:- 
guy  loose  slight  gap  at 
base  of  pole. 

D-13 

6480 

10.5 

2.0 

N 

N 

Negligible. 

l/i  in.  cz^k  fam  base 

0-12 

6625 

9.5 

2.0 

N 

L 

of  pole  to  10  ft  hei^t. 

D-11 

6780 

9 

1.5 

N 

N 

Negligible. 

0-2 

8150 

6 

1.0 

N 

N 

Negligible. 

D-1 

9080 

i 

1 

5.5 

1.0 

N 

N 

Slight  scorching  of  pole 
<M  GZ  side. 

NOTE:  All  poles  showed  soMe  separation  froa  the  ground  at  the  base 
the  poles  Tarying  fk>aa  2  in.  at  pole  D-36  to  l/4  in.  at  pole 
D-1. 


5  psi)  and  pole  D-37  (2900  ft,  47*5  cal,  5  psi)  and  receired  serere 
dsaage.  pole  1>>36  to  pole  D-1  there  was  soorehing  and  rouj^enlng 

of  the  cable,  and  darkening  under  the  suspension  olaiq>s,  decreasing  in 
intensity  toward  the  far  end  of  the  line.  The  nessenger  and  lashing 
wire  w«re  intact.  The  cable  was  considerably  slackened  fron  the  nomal 
but  would  hare  bewx  operable  in  this  section  of  the  line. 

(8)  SPIRAL  POOR  GABLE  GX-IO65/G:  This  cable  was  aelted, 
broken  and  snarled  up  on  the  ground  between  pole  1^52  (600  ft,  over  6$ 
cal,  5  psi)  and  pole  0-37  (2900  ft,  47.5  cal,  5  psi)  and  recelTcd 
serere  dan^e.  This  cable  showed  some  scorching  and  rouj^ening  along 
the  cable  and  darkening  under  the  suspension  claops  from  pole  0-36  to 
0-1.  The  cable  connec'tors  did  not  part.  There  was  soae  abnoxwal  sag 
but  the  cable  would  hare  been  operable  in  this  section  of  the  line. 

(9)  FIELD  WIRE  UD-iAT:  The  field  wire  was  iMlted,  fused, 
broken  and  snarled  vp  on  the  ground  between  poles  0-52  (600  ft,  orer  65 
cal,  orer  115  psi)  atid  pole  D-37  (2900  ft,  47.5  ccQ.,  5  psi)  and  received 
severe  danage.  Frca  pole  0-36  to  pole  D-1,  the  field  wire  was  fused, 
short  circuited,  open  and  badly  sagged  at  intexmLttent  points.  None  of 
the  field  wire  circuits  would  have  been  operable  and  coog>lete  rehabili¬ 
tation  would  hare  been  required.  A  danage  suonary  of  the  field  wire  is 
shown  in  Table  3.5. 

(10)  GABLE  TRANSFER  REIA7S:  No  cable  transfer  relays  were 
available  for  Shot  10. 

(11)  JUNCTIGN  BOXES  AND  TERMINAL  STRIPS:  The  junction 
boxes  and  tenainal  strips  between  poles  0-52  (600  ft,  orer  65  cal,  orer 
115  psi)  and  poles  D-37  (2900  ft,  47.5  cal,  5  psi)  were  either  broken  or 
blown  about  'Uie  area.  Souie  of  these  items  could  not  be  found  after  the 
shot. 
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TABLS  3,5  “  Oasiage  SuHoary 


Field  Wire  WD-iAT  ■>  Radial  Pole  Line  •>  Teat  (^19  lA  (Shot  10) 


Pole 

Numbers 

Ft 

fr<m 

GZ. 

cad 

psi 

Theinwl 

Damage 

Blast 

Damage 

Remar  Ics 

D-52 

D»37 

600 

2900 

over 

65 

over 

115 

S 

S 

Wire  melted,  fused,  broken 
and  snarled  on  ground. 

Wire  blown  about  area. 

Ii-36 

3000 

43 

5 

S 

s 

Wire  scorched,  field  ties 
melted.  Wire  sagged  to 
ground. 

D~35 

3340 

41 

5 

S 

N 

Wire  scorched,  field  ties 
melted.  Wire  sagged  to  7 
ft  from  ground. 

D-34 

3300 

37.5 

5 

S 

N 

Wire  blistered  at  field 
ties.  Wire  sagged  to  9  ft 
from  ground. 

D-33 

3450 

34.5 

5 

M 

N 

Wire  scorched  in  span  autd 
at  field  ties.  Wire  a]>- 
normally  sagged. 

0-32 

3600 

30 

5 

L 

N 

Wire  darkened.  Wire 
sagged  to  9-1/2  ft  from 
ground. 

D-31 

3750 

27, 

4 

L 

L 

Wire  scorched  in  span  and 
at  field  ties.  One  con¬ 
ductor  of  one  pair  broken. 

D-30 

3930 

27 

4 

L 

N 

Wire  scorched  in  span  and 
at  field  ties. 

D-29 

4030  ^ 

26 

4 

L 

L 

Wire  scorched,  in  span  and 
at  field  ties.  One  con¬ 
ductor  of  one  pair  broken; 
wire  sagged  to  9-1/2  ft 
from  ground. 

0-23 

4150 

24.5 

4 

N 

L 

One  conductor  of  one  pair 
broken. 

D-27 

D-24 

4340 

4840 

22 

18 

4' 

3.5 

N 

R 

Negligible. 

&-23 

4975 

17.5 

3.5 

N 

L 

One  pair  open  at  pole  D-23; 
wire  sagged  to  8-1/2  ft 
frcm  ground. 

D>22 

D-19 

5100 

5575 

17 

U 

3 

2.5 

N 

N 

Negligible. 

D-18 

5700 

13.5 

2.0 

N 

L 

5  pairs  twisted  together 
at  mid-span. 

D-17 

3860 

12.5 

2 

N 

N 

Wire  sagged  to  3  ft  from 
ground. 

D-16 

6050 

12 

2 

N 

N 

Negligible. 

D-14 

6350 

10.5 

2 

N 

N 

D-13 

6480 

10.5 

2 

N 

L 

Cne  pair  broken. 
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TABLE  3*5  -  Itanaga  Sunaaxy  (Coatinued) 


fl«ld  Wire  WD-V^TT  -  Radial  Pole  Une  -  Test  Oroi^  lA  (Shot  10) 


Pole 

Numbers 

Ft 

from 

GZ 

cal 

psi 

Thermal 

Dhmage 

Blast 

Bamaige 

Remarks 

D-12 

6623 

9.3 

2 

N 

N 

NegUgible. 

D-3 

7720 

6.3 

1 

D.-4 

7830 

6.3 

1 

N 

N 

8  pairs  wrapped  about 

each  other. 

I>-3 

8000 

6 

N 

N 

Negligible. 

D-1 

8330 

3.3 

Bi 

, 

NOTE:  All  WO-l/FT  wire  shoved  ahnona&l  sag  betwewi  spans. 


(12)  FIELD  TELEPHONES:  The  only  field  telephones  used  in 
this  test  were  those  at  the  distant  end  of  the  pole  line,  8350  ft,  5 *5 
cal,  1.0  psi.  None  of  the  telephones  receired  any  daaage. 

c.  PHOTOQRAFEIS:  The  inre-  and  postshot  photographs  of  this  test 
gpovp  bare  been  coolbined  with  those  of  Test  Groiq>  1  for  puxposes  of 
eoapflurison  amd  are  shown  in  Figs.  3.1  throu^  3.24. 

3.3  TRANSVERSE  POLE  LIMES  -  TEST  CHIOOPS  2A.  27.  AND  SHOT  9 
lilGS.  3.23-3.51) 

• 

Pole  lines  1030  ft  in  length  identical  in  ccooposition  to  the 
radial  pole  line  were  located  at  distances  3423,  4450,  and  3423  ft  from 
GZ.  These  lines  were  oriented  tangent  to  circles  drawn  throu^  these 
points  with  their  origins  at  planned  GZ.  CoDBaeroiaQ.  type  tramsfer 
relays  were  laounted  6  ft  froa  the  ground  on  the  GZ  side  of  the  poles  on 
poles  C-4  (3423  ft),  B-4  (4430  ft),  and  A-4  (3423  ft)  from  GZ.  A 
liiKlted  amount  of  high  spe^  I^otography  was  secured. 

3.3.1  Transverse  Pole  Line  -  Test  Groi^  24,  Sjot  9  (Figs.  3.23-3.33) 

a.  DESIGN  -  This  test  groi^  was  similatr  to  Test  Groiq)s  27  and 
30. 

b.  RESULTS  -  This  pole  line,  1030  ft  in  length,  3423  ft  from 
GZ,  30  cal,  9.6  psi  received  severe  damage. 

(1)  POLES:  All  ei^t  poles  C-1  through  C-3  were  broken  off 
and  thrown  to  ground.  Poles  C*°l  and  C-8,  poles  which  were  triple  guyed, 
were  broken  off  about  6  ft  from  the  surface.  Poles  C-2  through  C-7  ware 
broken  off  at  the  sui'face.  All  poles  received  severe  dasmage. 

(2)  GROSSARMS:  Several,  of  the  crossarms  were  broken  in 
half  at  the  center  auod  several  appeared  to  be  serviceable. 

(3)  INSULATOR  FINS:  A  number^  of  the  liuBulator  pins  were 
pulled  out  nf  the  crossaurms.  Those  pins  remaining  in  the  crossarms  were 
serviceable. 

(4)  GLASS  INSULATORS:  Several  of  the  glass  insulators  were 
broken.  Those  not  broken  were  serviceable. 
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Ilg,  3.26  Shot  9,  Test  Groiq>  24»  TJransTarse  Pole  Line,  TUple 
Guys  end  Anchors  for  Poles  C— 1.  (Toi>-before, 
Bottott-after)  3425  ft,  50  cal,  9.6  psi. 
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Fig.  3.27  Shot  9,  Test  Qroiq>  24»  Transrerse  Pole  Idne,  Poles 
C-1  through  C-2,  C-2  in  Paregroiaad.  (Top~bef<are, 
Bottom-aft«r)  3425  ft,  50  cal,  9.6  psi. 
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Fig,  3.23  Shot  9,  Test  Grovq>  24,  Trei^erse  Pole  Line,  Poles  ^  | 

C-1  throu£^  C-3,  C-3  in  Fox'egroiind.  (Top-before,  *  I 

Bottosi-after)  3425  ft,  50  cal,  9.6  psi.  I 
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Fig.  3.29  Shot  9,  Test  Group  24»  Transverse  Pole  Line,  Poles  0-1 

throu^  C-4,  C-4  in  Porogrouni.  (T<^  lert-befoM,  Bottoe 
lel^t-afte^,  Top  right-beforo.  Bottom  left-after)  Close-^s 
of  Cable  Transfer  Relay  on  Pole  C-4  (Ri^t).  342S>  ft,  50 

cal,  9.6  psi. 
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Shot  9,  Tost  Group  24>  Tronsrerso  Polo  Lino 
0-1  through  C-5,  0-5  in  Poroground.  (T<q>-b 
Bottom-aft^)  3425  Pt,  50  cal,  9*6  psi* 
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wBqJ-TJ.Ji  ^  I**-  • 


Pol?i  Line,  Folea 
I  •  (Top-before, 

6  psi^ 


J.ODW  WUVUfif  - -  ^ 

C-1  through  C-8,  C-8  in  Foreground.  Right  Shows 
Close-ups  of  EE>-8  Tel^hone  rnd  TM-1S4  Tenninal  Strip 
on  Shielded  Side  of  Pole  C-8.  (Top  left-before. 
Bottom  left-after.  Top  right-before.  Bottom  right- 
after)  3425  ft,  50  cal,  9.6  psi. 
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(5)  GUYS  AND  ANCHORS:  The  txdple  guys  on  the  two  end  poles 
and  the  anchors  were  intact  and  serviceable. 

(6)  (S’EN  WIRE:  The  104  CS  wires  althou^  bunched  together 
on  the  ground  were  not  broken  and  all  would  haye  be«i  udeable. 

e  (7)  26  PAIR  LEAD  COVERED  CABLE:  This  Cable  was  broken  in 

several  places  and  lying  on  the  ground.  It  remained  attached  to  the 
messenger  on  the  poles.  It  received  severe  damage. 

(3)  5  PAIR  RUBBER  COVERED  CABLE:  This  cable  was  broken  in 

several  places  and  lying  on  the  groiind  still  attached  to  the  messenger 
on  the  poles.  It  received  severe  damage. 

SPIRAL  FOUR  CABLE:  This  cable  was  broken  in  several 
places  and  lying  on  the  ground  attaeh«)d  to  the  poles.  It  received 
severe  damage. 

(10)  FIELD  WIRE  WD-l/TT:  This  wire  was  burned  and  broken 
in  several  places  euid  received  severe  damage. 

(11)  CABLE  TRANSFER  RELAY:  The  relay  mounting  brackets 
wore  loose  bn  this  relay.  Several  of  the  capstain  nuts  which  held  the 
cover  closed  were  loosened  causing  the  pressurized  air  within  the  relay 
to  be  released.  A  laboratory  analysis  indicates  that  this  relay 
received  no  substantial  thexisal  or  blast  damage  and  it  would  have  been 
serviceable  after  the  shot. 

(12)  JUNCTION  BOXES  AND  TERMINAL  STRIPS:  These  items 
sustained  no  apparent  thermal  or  blast  damage'. 

(13)  FIELD  TELEPHONES:  The  field  telephones  on  poles  C-l 
and  C-8  were  shielded  from  the  thezmal  flux  and  received  no  significant 
thermal  or  blast  damage. 

c.  PHOTOGRAPHS:  Pro-  and  Ppst-Shots  9  and  10  photogra^s  of 
this  test  groig)  are  shown  in  Figs.  3.25  through  3.33. 

3.3*2  Transverse  Pole  Line  -  Test  Groi^>  27,  Shot  9  (Figs.  3.34-3.42) 

a.  DESIGN  -  This  test  grotqp  was  similar  to  test  groiq>s  24  and 
31. 

b.  RESULTS  -  This  pole  line,  1050  ft  in  length,  4450  ft  from 
GZ,  35  cal,  7.0  psi,  received  severe  damage. 

(1)  POLES:  Poles  B-1  throiagh  B-?  were  broken  off  with 
stubs  remaining.  Pole  B-S  remained  standing  but  had  a  severe  bend  away 
from  ground  zero.  The  pole  itself  was  unserviceable  and  would  require 
replacement. 

(2)  CROSSARMS:  Several  crossarms  were  broken  in  half  and 
several  would  have  been  serviceable. 

(3)  INSULATOR  PINS:  Several  of  the  insulator  pins  were 
pulled  from  the  cirossarms. 

(4)  GLASS  INSULATORS:  The  glass  insulators  received  no 
substantial  thermal  or  blast  damage. 

(5)  GUYS  AND  ANCHORS:  The  triple  guys  and  anchors  on  end 
poles  B-1  and  B-3  were  intact  and  serviceable. 

(6)  OPEN  WIRE:  The  104  CS  wires  were  bunched  together  on 
the  groiind  but  none  were  broken.  They  would  have  been  serviceable. 

(7)  26  PAIR  LEAD  COVERED  CABLE:  ^This  cabl^  lying  on  the 
ground  was  broken  in  several  places  and  received  sever endamage. 
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Fig,  3.34  Shot  9,  Test  Group  27,  Transverse  Pole  Line,  Polo 
B-1.  (Top-before,  Bottom-after) 

4450  ft,  35  cal,  7  psi.  • 


Fig.  3.35  Shot  9,  Test  Group  27,  TSpansverso  Pole  Line, 

Close-up  of  Pole  B-1.  (Top-before,  Bottom-after) 
4450  ft,  35  cal,  7  psi.  Ri^t  -  Close-i^s  of  Triple 
guys  on  Pole  B-1.  (Top-before,  Bottom-after) 
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B-1  throu^  B-2,  B-2  in  Foreground.  (Top-before, 
Bottcm-efter)  4450  ft,  35  cal,  7  psl. 
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Shot  9,  Test  Group  27,  Transverse  Pole  Line 
B-l  through  B-5,  B-5  in  Fweground ,  (Top-b 
Bottom-efter)  4450  ft,  35  cal,  7  psi. 
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Fi.g «  3  *36 


Shot  9,  Test  Groi?)  27,  Transverse  Pole  Idne,  Poles 
B-1  through  B-2,  B-2  in  Foreground.  (Tc^befcre, 
Bottom-after)  4450  ft,  35  cal,  7  psi. 
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Fig.  3.37  Shot  9,  Test  Groi:^  27,  Transverse  Pole  Line,  Poles 
B-1  through  B-3,  B-3  in  Foreground.  (Top-before, 
Bottom-after)  4450  ft,  35  cal,  7  psi. 


Fig.  3.33  Shot  9>  Test  Groiip  27»  Transverse  Pole  Line,  Poles 
B-1  through  B-4,  B-^  In  Foreground.  Rl^t  Slows 
Close-ups  of  Cahle  Transfer  ^lay  on  Pole  B-4.  (Ti 
left-before.  Bottom  left-after.  Top  right-before. 
Bottom  right-after)  4450  ft,  35  cal,  7  psl. 
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Fig.  3.40  Shot  9,  Test  Group  27, 

®  B-1  through  B-6,  B-6  in  Foreground.  (Top-before; 

Bottom-after)  4450  ft,  35  cal,  7  psi. 
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Fig.  3.41 


Shot  9,  Test  Group  27,  Transverse  Pole  Line,  Poles 
B-1  throu^  B-7,  B-7  in  Foreground.  (Top-befoare, 
Bottomraiter)  4450  ft,  35  cal,  7  psi. 
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(S)  FIYE  PAIR  RUBBBH  COVREIED  CABLE:  This  cable  lying  on 
the  ground  v^e  looken  in  eereral  places  and  reoelTed  serera  dasaige. 

(9)  SPIRAL  FOUR  CABLE:  This  cable  lying  on  the  ground  was 
broken  in  sereral  places  and  reoeiTed  severe  daaage. 

(10)  CABLE  TRANSFER  RELAY:  ThiSv  relay  sustained  xto  signi¬ 
ficant  thexnal  or  blast  damage*  A  laboratozy  anal^ls  performed  on  this 
relay  shows  that  there  was  no  electrical  or  structural  damage* 

(11)  JUNCTIGM  BOXES  AND  TERMINAL  SIRIPS:  These  items 
received  n®  significant  thermal  or  blast  damage* 

(12)  FIELD  TELS>HONES:  These  items  on  poles  B-1  and  B-3 
were  shielded  from  the  thermal  flux  and  received  no  wlgniflcwit  thermal 
or  blast  damage. 

o.  FUGTOGRAFHS:  Fre-  and  post-Shot  9  photograidis  of  the 
results  are  shown  in  Figs*  3*34  throu^^  3*42* 

3*3*3  Transverse  Pole  Line  -  Test  Grotqp  31*  Shot  9  (Figs*  3*43-’3.3l) 

a.  DESIGN  -  This  test  groig>  was  similar  in  design  to  Test 
GaroMpB  24  ud  27* 

b.  results  -  This  pole  line,  1030  ft  in  length,  5425  ft  from 
GZ,  25*5  oal,  5.6  psi,  received  moderate  damage* 

(1)  P^JS:  The  two  end  poles  A-1  and  A-3  remained  stand¬ 
ing*  Poles  A-3,  A-4,  A-5,  and  A-6  also  remsdned  standing  althouf^  poles. 
A-4  cu:d  A-5  were  moderately  damaged  (splintered)  and  would  require 
replacement.  Poles  A-2  and  A-7,  next  to  the  two  end  poles,  were  broken 
off  severcil  feet  from  the  sinrface.  The  poles  taken  as  a  whole  received 
moderate  damage* 

(2)  CROSSARMS:  Several  crossaxTBS  were  broken*  Those 
remainizig  wore  serviceable. 

(3)  INSUUTOR  PINS:  Several  of  the  insulator  pins  were 
missing  from  the  double  crossazms  on  pole  A-1}  all  other  Insulator  pins 
were  intact* 

(4)  GLASS  INSULATORS:  Several  glass  insulators  were  broken 
and  others  missing  from  the  crossaims* 

(5)  GUYS  AND  ANCHORS:  The  triple  guys  and  anchors  on  poles 
A-1  and  A-3  were  intact  and  serviceable* 

(6)  OPEN  HIRE:  The  105  CS  wires  were  not  broken  but  were 
twisted  together  in  the  transposition  span. 

(7)  26  PAIR  LEAD  COFERED  CABLE:  This  cable  was  intact  on 
the  messenger  on  the  poles  and  all  circuits  were  operable. 

(8)  5  PAIR  RUBBER  COVERED  CABLE:  This  cable  was  intact  on 
the  messenger  on  the  polra  ai^  all  circuits  were  operable* 

(9)  SPIRAL  FOUR  CABLE:  This  self  ?\;pporting  cable  was 
broken  in  several  places  due  to  Uie  pole  breakage  and  received  moderate 
damage. 

(10)  FIELD  WIRE  WD-i/tT:  The  field  wire  was  not  damaged 
by  thermal  energy  but  was  broken  in  several  places  by  the  blast  and 
received  severe  damage. 

(U)  CABLE  TRANSFER  RELAY:  This  relay  on  pole  A-4  received 
no  visible  damage.  A  laboratory  cmalysis  Indicates  'Uiat  this  relay 
received  no  electrical  or  structural  damage  and  It  would  have  bem 
serviceable. 
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Fig.  3.43  Shot  9»  Test  Qroiqp  3G,  Tiwnsrerse  Pole  Line,  Pole  A-1.  (Top 
left-befOTe,  Bottoa  left-afteo*)  Close-v^s  of  E&-8  Teleidione 
and  lM-134  Terminal  Strip  on  Shielded  Side  of  Pole  A-1. 

(Tqp  right-before.  Bottom  ri^t-efter)  5425  ft,  25.5  cal, 
5.6  psi. 


k 
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Fig.  3.45  Shot  9,  Test  Group  30,  Ilg.  3.46  Shot  9,  Test  Croap  30, 

Transverse  Pole  Line,  Poles  A-1  Transverse  Pole  Line,  Poles  A-1 

tl-iTOugh  A-2,  A-2  in  Foreground.  through  A-3,  4-3  in  Foreground. 

(Top-before,  Bottom-after)  5425  ft,  (Top-before,  Bottoja-after)  5425  ft, 
25.5  cal,  5.6  psi.  25.5  cal,  5.6  psi. 
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Fig#  3.47  Shot  9,  Test  Group  30,  Transverse  Pole  Line,  Poles  A-1 

through  A-4,  A-4  in  Foreground#  (Tpp-before,  Bottom-after) 
Right  -  Close-ups  of  Gable  Transfer  Relay  on  Pole  A-4# 
(Top-before,  Bott<»iif-after)  5425  ft,  25*5  cal,  5  #6  psi# 


.  '7 


k 
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Tig*  3*49  Shot  %  Teat  Grotq;)  30, 
Timurverse  Pole  line,  Polae  A-l 
throuf^  A-7,  Ao?  in  Foreground. 
(Top-before,  Bottam-euTter)  5425  ft; 
25*5  cal,  5.6  pal. 


Fig,  3.48  Shot  9,  Test  Qroup  30, 
Pole  Line,  Poles  A— 1 
through  A— 6,  A-6  in  Fore^ound. 
(Top-before,  Bottonwifter)  5425  ft, 
25.5  cal,  5.6  psi. 
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Fig.  3,51  Shot  9)  Test  Group  30,  Tlransrerse  Pole  Idne,  Triple  Guys  I 

and  Anchors  on  Pole  A-S.  (Top-before^  Bottont-after)  I 

ft^  23*3  calf  3 9^  psi«  4 

I 


y 
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(12)  JUNCTION  BOXES  AND  TESIONAL  STRIFSt  ThsM  it«M 
raoelY^  no  substamtinl  tbeznal  or  Unet  dnmgo* 

(13)  EE>8  FIELD  TELEPHONESt  llioBo  tolo|)hon«a  Wuntod  on 
poles  A-1  and  A>^  were  shielded  tram  the  thecml  energjr  and  reoelTed  no 
thensal  or  lOnst  dsaage. 

c.  PHOTOGRAPHS:  Pre  and  post-Sbot  9  photographs  of  this  test 
groT;;)  are  shown  in  Figs*  3*43  throng  3«51« 

3.4  SURFACE  Wipg  nspj.r—TEST  QROtga  2-2A:  25.  28  AMD  31.  SHOBS  9 
AMD  10  (FIG.  3.52) 

3.4.1  Surface  Wire  and  Cable— Test  (hroig>  2,  Shots  9  and  10  ^g.  3»$2) 

a.  DESIGN:  Test  Grot;;:  2  consisted  of  a  surface  laj  of  one  pair 
Vire  WD-I/TT,  one  5  pttir  rubber-covered  cable  CZ-l62/Gy  and  one  qpii^ 
four  cable  GX-1065/G,  spaced  3  ft  along  the  West  side  of  the  radinl  pole 
line  exteitdlng  to  GZ  and  then  South,  teminating  on  a  polo  (Test  (hrQv|> 
105)  170  ft  frost  GZ. 

b.  RESULTS:  Five  Pair  Rubber  Covered  Cable.  This  cable  showed 
no  apparent  danage  other  than  a  slijd^t  blaekening  and  roughening  of  the 
surface  of  the  rubber  Jacket  and  all  plastic  dust  caps  at  the  cable  eon^ 
nectors  burned  or  nelted  from  Test  Groqp  105,  175  ft  South  of  GZ  (over 
120  cal,  over  21  psi).  North  bj^  GZ  to  a  point  4380  ft  North  (35  oal,  7.2 
psi) .  Beyond  this  point  there  was  no  apparwat  danage  except  at  a  point 
qpposite  pole  D-14  (6950  ft,  16  oal,  4*2  psi)  idiere  the  cable  Isy  across 
an  anchor  rod  and  there  appeered  to  be  a  puncture  in  the  i^eauh.  All 
cable  circuits  were  operable. 

(1)  SPIRAL  FOUR  CABLE:  This  cable  showed  sons  burning  of 

,  the  rubber  Jacket  from  Test  Grovp  105,  175  ft  South  of  GZ  (over  120  cal, 
21  pal).  North  by  GZ  to  a  point  2000  ft  North,  (82  oal,  12.6  psi). 

Fkom  2000  ft  North  of  GZ  to  a  point  4640  ft  North  (32.5  oal,  6.8  psi) 
there  was  slight  blackening  and  rou^ening  of  the  rubber  Jacket.  Beyond 
4640  ft  there  was  no  apparent  danage.  All  circuits  were  operable. 

(2)  FIELD  WIRE  WD-iAT:  Fron  Test  Qroi^  105,  175  ft  South 
of  GZ  (over  120  cal,  over  21  psi),  and  North  by  GZ  to  a  point  4380  ft 
(35  cal,  7.2  psi),  the  insulation  was  iMmed  off  severely  daaaging  the 
wire.  The  insulation  was  fused  and  either  exposed  the  conductors  or 
became  so  brittle  as  to  crack  when  the  wire  was  bent  by  hand.  It  ims 
observed  that  a  short  section  of  wire  at  approximately  2000  ft  from 

(82  cal,  12.6  psi)  was  covered  with  a  layer  of  dust  aisd  suffered  no 
ai;)arent  damage.  It  is  significant  to  bear  this  observation  in  mind 
when  considering  the  results  of  burying  wire  and  cable  6  in.  and  18  xn.; 
between  4380  and  6050  ft  (35"22  cal,  7.2  psi),  the  wire  was  damaged  only 
where  tied  to  ground  stakes.  At  these  points  the  sharp  comers  of  the 
stakes  cut  sufficiently  into  the  insulation  as  to  expose  the  conductors. 
Beyond  6050  ft  the  wire  received  negligible  damage. 

c.  PHOTOGRAPHS:  Pre-  and  post-Shots  9  and  10.  Photographs  of 
this  Test  Groi;p  are  combined  with  those  for  Test  Groms  2A  and  shorn  in 
Fig.  3.52. 
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;).4.2  Surface  Wire  auad  CaM.e»-Test  Gro^^  2A.,  Sbot  10  (Ilg«  3«$2) 

a.  CESICai:  The  surface  wire  and  cable  lajs  alcog  the  1-1/2 
mile  radial  pole  line  ware  rehabilitated  and  uaed  in  Shot  10  (Test  Groi^ 
2A)«  The  surface  lays  along  the  transverse  pels  line  w«re  not  rehabili¬ 
tated  for  Shot  io.  ¥ 

b*  RESULTS:  The  stnfaee  laid  wire  and  cable  was  serereljr 
danaged  froa  Test  Grot^  105)  BOO  ft  South  of  GZ  (over  60  cal)  5«0  psl)* 
The  wire  and  cable  were  intendttently  broken)  fused)  aelted)  and 
snarled  Be^od  this  point  daaage  was  negligible.  A  dasiage  susaary 
of  this  test  geoap  is  shoun  in  Table  3.6.  ^ 

o.  FHOrcxSlAFHS:  Kre-  and  post-Shots  9  and  10.  ^otogiraqphs  of 
this  Test  Groi^  have  been  coobined  with  those  of  Test  Grotqp  2  and  axa 
shown  in  fig.  3.52. 

3.4*3.  Surface  Wire  and  Cable— Test  Grotj)  25)  Shot  9  (fig.  3.53) 

a.  OI^IGN:  Test  Grotq;>  25)  28,  and  31  consisted  of  surface  lim 
of  five  pair  rubber-covered  cable  CX-162/G)  spiral  four  cable  CX-1065^ 
and  field  wire  Wl>*l/TT)  spaced  3  ft  apart  and  placed  parallel  to  the 
transverse  pole  lines  at  3425)  4450)  and  5425  ft  fron  GZ. 

b.  RESULTS:  The  ^ve  pair  rubber-covered  cable  and  the  qdral 
four  cable  received  no  themal  or  blast  daaage.  The  UI>-l/FT  field  wire 
received  severe  theraal  and  blast  daaage  (3400  ft)  50.0  cal)  9.6  psi). 

c.  fHOTOGRAFHS:  Fre-  and  post-Shot  9.  fhotographs  of  this 
test  grotqs  are  shown  in  figs.  3.53  throu^^  3.56. 

3.4*4  Smface  Wire  and  Cable -Test  Qroiqp  28)  Shot  9  (fig.  3.55) 

a.  DESIGN:  The  design  of  this  test  groiq:  was  siailar  to  that 
of  Test  Groiqis  25  and  31. 

b.  RESULTS:  The  five  pair  rubber  covered  cable  and  the  spiral 
four  cable  received  no  theraal  or  blast  daaage.  The  WD-iAt  field  wire 
received  severe  blast  and  theraal  daaage  (4425  i^)  35  cal,  7.0  psi). 

e.  FHGTOaiAFHS:  Fre-  and  post-Shot  9.  Fhotograph's  of  this 
test  grotqp  are  shown  in  fig.  3.55. 

3.4.5  Surface  Wire  and  Cable-Test  Group  31)  Shot  9  (fig.  3.56) 

.  a.  DESIGN:  The  design  of  this  test  group  was  siailar  to  those 
of  Test  Groups  25  and  28. 

b.  RESULTS:  The  five  pair  rubber  covered  cable  and  the  spiral 
fouu*  cable  received  no  theraal  or  blast  daaage.  The  WD-l/lT  field  wire 
received  aoderate  themal  damage  and  severe  blast  daaage  (5400  ft,  25.5 
cal) .5.6  psi). 

o.  FHOTOCRIAFHS:  Fre-  and  post-Shot  9.  Fhotographs  of  'Uiis 
test  group  are  shown  in  fig.  3.56. 

3.5  UNDERGROUND  WIRE  AND  CABLE-TEST  GROUFS  3  AND  3A.  SHOTS  9  AND  10 
(fIG.  3.57) 
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3*53  Shot  9y  Test  Qrotqp  25, 
SurltBoe  I&ld  Wire  and  Gable  Along 
Tranonrerae  Pole  Lloe.  Photos  Talcen 
firoB  Center  ot  Lajs  T/>niring  West* 

(Tc^before,  Botteaif^ii^ter}  3400  ft, 
50  eal,  9*6  psl* 


H.e«  3.54  Shot  9,  Test  GroiQ>  25, 
Surfiiee  laid  Wire  and  Gable  Along 
T^mnsverse  Pole  Line*  Photos 
f^om  Center  of  Lays  Looking  Ehst. 
(Tq^before,  Bottani-«ftar)  3400  ft. 
50  cal,  9.6  psi.  * 
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TABLE  3.6  -  Sanage  Sumaary 


Surface  Wire  and  Cable  -  Teat  Grot^  2k  (Shot  10) 


Teat  Qrot^ 
or 

Pole  No. 

Ft 

froa 

GZ 

oal 

pal 

Theieial 

OBvage 

- 1 

Blaat 

Oaaage 

RMftrks 

S-South 

N-North 

5  Bair  Rubber  Cohered  Cable 

105A 

800S 

over 

over 

S 

S 

Cable  intenaittently 

to 

to 

60 

90 

eyaporated  fused  and 

D-36 

3000H 

43 

5.0 

S 

S 

zielted.  Cable  inters 

Bdttently  broken  and 

snarled. 

D-35 

3000 

43 

5.0 

N 

N 

D-1  • 

8350 

5.0 

N 

N 

Negligible  theraal 

danage.  No  short 

■1 

oirouits  or  <g>ens. 

%>lral  Four  Cable 


105A 

800S 

oTor 

60 

orer 

90 

S 

S 

Cable  intendttently 
eyi^rated  fused  and 
BMlted. 

0>36 

3000N 

43 

5.0 

s 

S 

Cable  intenaittently 
broken  and  snarled. 

D-36 

3000 

43 

5.0 

N 

N, 

Negligible  thexeal 
daaage. 

D-1 

8350 

5.0 

1 

N 

N 

No  short  oirouits  or 
opens. 

Wire  WD-l/TT 


105A 

800S 

over 

over 

S 

S 

Wire  evaporated  inter- 

60 

90 

mittently  fused  and 
Bielted. 

D-35 

3140N 

41 

5.0 

S 

S 

Wire  Intermittently 
broken  and  sidled. 

D-35 

3140N 

41 

5.0 

N 

L 

Wire  broken  at  mid-span, 

D-34 

3300N 

37.5 

5.0 

N 

L 

D-34 

3300N 

37.5 

5.0 

N 

N 

Negligible. 

D-1 

8350 

5.0 

N 

N 

i 

96 

SECRET- RESTRICTED  DATA 


3.5.1  Ifaderground  Wlra  aad  Cable -T«et  Qroup  3>  Shot  9  (flg«  3*57)  U 

&.  DESIGN:  lAiderground  l^rs  coaslstlng  of  ooo  pair  wiro  UD-lA^ 
one  5  pair  rubbeiMSOTerad  cable  CE-l63/Gy  one  spiiral  f our  eObl4  GX-3j065Q» 
and  one  26  pair  lead-oohrared  cable  spaced  3  fi  afMUCt  wsa^  buri^  at  a  " 
depth  of  6  in.  below  the  surface  using  cable  plow  ^  flMse  uadar^  % 

ground  lays  w«re  di^licated  at  a  depth  of  18  in.  beldir  the  infffecea  ^ 
These  lays  started  at  tendnal  strips  on  pole  D-37  (3500  ft  fron  ffiS)  on 
the  radial  pole  line  and  followed  the  ssae  route  as  the  surface  lajrs 
tendnating  on  texulnal  strips  on  a  pole  (Test  Grdvp  105)  175  ft  South 
of  GZ.  It  was  recogidsed  that  it  Is  not  ^e  nbnMd.  inractiee  to  hUry  26 
pair  lead  cowered  oaUe,  howewer,  leedHunsored  cable  was  not  atailable  . 
and  the  lead  cowered  cable  was  used  ai  a  substitute* 

b.  RESULTS:  The  underfroiud  wire  and  eable>  26  pair  lead- 
ccwered  cable,  fiwe  pair  rubber  cowered  cable,  spiral  four  oablo  and 
WD-I/TT  field  wire,  all  buried  at  6  in.  and  diiqpiioated  at  18  in*, 
rec^wed  no  thexaal  or  blast  dsBage.  All  circuits  ware  operable*  The  ^ 
tenolnal  strip  TM-ld4  at  which  these  circuits  were  all  teninatcd  <m 
riser  pole  D-37  (3500  ft,  49  cal,  9*4  psi)  reoeiwed  no  theraal  or  blast 
damage.  The  top  of  the  tendnal  JHLl  at  GZ  and  of  these  buried 

wires  and  cables  was  melted  (175  ft,  ewer  120  oal,  ewer  21  psi)  *  All 
circuits  were  operable}  howewer,  the  lead  cowered  riser^ealde  abowe  the 
ground  showed  evidence  of  the  lead  being  melted  and  the*  sheath  was 
broken  in  one  place.  The  WD-l/TT  field  wire  and  Jumper  wire  cCsdng 
from  underground  and  going  up  the  riser  pole  (Test  Group  105)  reotdwed 
severe  thermal  damage.  The  5  pair  rubbw  cowered  cable  and  the  spiral 
four  cable  cooing  from  underground  and  tendnating  on  cable  reels  at 
the  base  of  the  pole  (Test  (h?oq;>  105)  reoeiwed  no  theioal  or  blast 
damage. 

c.  FROFOCatAHIS:  Fre>  and  post-Shots  9  and  10*  Fhotographs  of 
this  test  group  hawe  been  combined  with  those  of  Test  Group  3A  and  are 
shown  in  Tig.  3.57. 

3*5.2  Under  ground  Wire  and  (kible-Test  Groiqs  3A,  Shot  10  (Hg.  3*57) 

a.  DESIGN:  The  underground  wire  and  cable  at  6  in.  and  18  in. 
along  the  1-1/2  mile  radial  Mle  line  in  Shot  10  were  identical  to  those 
used  in  Shot  9  (Test  Grot^  3)* 

b.  RESULTS:  The  vinderground  portions  of  the  wire  and  cable,  26 

pair  lead  cowered  cable,  fiwe  pair  rubber  cowered  cable,  spiral  four 
oabLo,  and  WD-l/TT"field  %rire  all  buried  at  8  in.  and  diq>Iloated  at  18 
in.,  reselwed  no  thermal  or  blast  damsM.  Had  not  the  terminal  end  of 
the  wire  and  cable  at  Test  Croup  105A  (800  ft  South  of  OZ,  ower  60  osl, 
and  over  90  psi)  been  sewerely  damaged  ‘Uiese  eirouits  would  hawe  been 
operable.  The  pole  (Test  105A),  and  all  terminals  and  all  wire 

and  cable  coming  out  of  the  ground  at  this  point  evaporated.  There  was 
negligible  thermal  and  blast  dmmage  to  the  wire  and  cable  ooalng  out  of 
the  ground  at  pole  D"37  (2900  ft,  47.5  oal,  5*0  psi).  Thare  was  no 
significant  damage  to  the  terminal  strip  TM-184  at  pole  D-37. 

e.  FHOTOCKAIHS:  Fre-  and  i»st-Shot  10.  fhotographs  of  this 
test  groiQ)  hawe  been  combined  with  those  of  Test  Grotqp  3  and  are  shown 
in  Fig.  3.57. 
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Test  Qroiqps  3  ana  Jk.  Ifadex^rouiiA  Hire  and 
1  Buried  6  in.  and  18  in.  oaimot  be  seen.  They 
ctly  under  Surftaee  lays.  These  fhotM  Shov 
the  Lays.  (T<5>“before  9$  Center'"«fter  9» 

3050  ft  K-175  ft  S,  57.5  orer  120  cal,  10.4 
Shot  10  -  ?r/|25  ft  N-800  ft  S,  ov®?  65  cal,  6 


Fig.  3.57 
Cable.  W: 
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SHOTS  9  AND  10 

3.6.1  Separate  Polea-Test  Qroiqsa  U-9,  Shot  9  (Hge.  3*58  **  3*63) 

'  a.  OESIQN:  Teat  Groiqpa  4  throu^  9>  eixeept  Teat  Qroqp  o<»^ 
slated  of  one  ,30  ft  ereosoted  aoutbem  pine  class  7  ungujed  pole,  one 
30  ft  ereosoted  southern  pine  class  7  fouxway  atone  gu^  pole,  and  <me 
45  ft  ereosoted  southern  pine  class  3  ungiqped  pole  at  1850,  2825,  3825, 
4S25,  and  5800  ft  flron  QZ.  That  Gr(nq>  5  ecmsisted  of  a  30  ft  ereosoted 
southern  pine  class  7  fouiwaj  atane  gny^  pole  located  2350  ft  fMa  QZ, 
The  30  ft  poles  were  set  5-*l/2  ft  deqp  and  the  45  ft  poles  were  set  6 
ft  deep.  NO  orossanu  or  hardware,  other  than  the  guys  were  nounted  on 
these  poles. 

b.  RESULTS:  These  test  grovpB  were  blackened  but  were  not 
damaged  in  aiot  9.  The  earth  was  retaoqpisd  around  the  poles,  the  guj 
wiraewere  tightened.  The  poles  were  us^  in  Shot  10.  A  deiiage  suanaxy 
for  these  test  groiqps  is  shown  in  Table  3*7. 

o.  PHOTOGRAPHS:  Fre-  and  post-Shot  9.  Photogrigdis  hare  been 
combined  with  those  of  Test  Qro\;g>s  4A-9A  and  are  shown  in  FLgs.  3*58  *- 
3.63. 

3.6.2  Separate  Poles- Test  Qrotqps  4A-9A,  Shot  10  (llgs.  3.58  •>  3.83) 

a.  DESIGN:  Test  Groins  4A-9A  were  identical  to  those  of  Test 
Groins  J^-9,  After  Shot  9  these  poles  were  retanped  and  used  in  Shot  10. 
The  30  ft  pole  in  Test  Qrovp  Sk  (pole  F~l)  was  remcnred  between  Shots  9 
and  10.  This  eprotg)  therefore  contained  only  the  30  ft  gujred  axid  the  45 
ft  unguyed  poles. 

b.  RESULTS:  Test  Chotq>s  3A-6A  were  scnr«rely  damaged.  Test 
Groi:p  7A  received  light  blast  damage.  Test  Grovps  8k— 9k  x^eived 
negligible  damage  in  Shot  10.  A  damage  summary  for  these  test  grovg»s  is 
shown  in  Table  3.8. 

c.  PHOTOGRAPHS:  Pre-  and  post-Shot  photographs  of  Test  Grciqps 
4A-9A  have  been  canbined  with  those  of  Test  Grotqps  4**9  and  am  shown  in 
Pigs.  3.58-3.63. 

3.6.3  Separate  Poles— Test  Qronqss  83-85,  Shot  9  (Pigs.  3.84  **  3.88) 

a.  DESIGN:  Test  Groiqps  83,  84,  and  85  c<Misisted  of  one  each  30 
ft  ereosoted  southern  pine  class  7  pole  Installed  at  Medical  Corps  field 
hospitals  located  at  4125,  9000,  and  15,000  ft  from  GZ.  These  poles 
installed  by  Aroject  3.20  personiwl  were  used  for  electric  power  distri¬ 
bution  wires.  They  also  served  as  test  grotps  for  effects  iq>on  separate 
poles  at  these  distances. 

b.  RESULTS:  These  poles  received  no  significant  damage  in  Shot 
9. 

c.  PHOTOGRAPHS:  Ftb-  and  post-shot  photografdis  of  these  test 
grovqps  are  shown  in  Pigs.  3.84  -  3.68.  There  was  no  participation  for 
these  test  grotps  in  Shot  10. 
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Shots  9  and  10,  Test  Groups  4  and  Si^iarate  Poles.  (Top- 
before  9,  Center-after  9,  Bottont-after  10)  (In  Bottcm  View 
Note  the  Foodiole  oa  Left  Hax^  Side  of  Photo  -  Tost  Groi^  Ak 
was  about  1000  ft  forward  and  25  ft  to  the  Left  of  this  Food- 
hole.  The  Throe  Poles  wore  Disintegrated  in  Shot  10)  Shot 
9  -  1850  ft,  85  cal,  13.2  psi.  Shot  10  -  1120  ft,  over  60 
cal,  32  psi. 
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Fig.  3.59  Shots  9  and  10,  Test  Groups  5  and  5A,  Sapaxate  Poles.  (Top- 
before  9,  Center-after  9,  Bottom-after  10)  (In  Bottom  View 
Note  the  Poadiole  on  Loft  Hand  Side  of  Photo  -  Test  Group  5A 
was  Located  about  500  ft  forward  and  50  ft  to  the  Left  of 
this  Foxhole.  The  Pole  was  Disintegrated.) 
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Jig.  3.60 


Shots  9  and  10,  Test  Groups  6  and  6A.,  Separate  Poles.  (Top- 
before  9,  BottooMifter  10)  (In  Bottoa  Vi«i  the  ^lintered 
Stubs  of  the  Three  Poles  can  be  Seen  Diagonally  Acsross  the 
Photo  from  Right  to  Left)  Shot  9  -  2825  ft,  61.5  cal,  10.8 
psi.  Shot  10  -  2125  ft,  orer  60  cal,  7  psi. 
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Shots  9  and  10,  Test  Grotips  7  and  7A,  Separote 
before  9,  Center*-after  9,  Bottoit-after  10  )•  (Ii 
Test  Group  7A,  3  Separate  Poles  can  be  seen  to 
Pole  D-36.  Test  Grov^  7A  is  the  First  of  the  i 
which  Remained  Standing  after  Shot  10 )  Shot  9 
43*5  cal,  8.6  psi.  Shot  10  -  3125  ft,  41  cal. 


SECRET- RESTRICTED  DATA 


Cente(r-aft«r  9,  Boticmrafter  10)  (Pole  on  Botton 
!  Removed  for  other  use  prior  to  Shot  10.) 

4875  ft,  30.5  cal,  6.2  psi. 

■  4200  ft,  24  cal,  4  psi. 
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Fig.  3.64  Shot  9,  Test  Group  83.  Fig.  3.65  Shot  9,  Test  Qitw^)  84. 

SigC  Items  in  Med.  C.  Installetioas,  SigC  Items  in  Msd.C.  InstallAtions 
S^axate  Pole,  (Tqp-before,  Bottom-  Separate  Pole  (Top-befcire,  Bottom- 
after)  4125  ft,  39.5  cal,  8  psi.  after)  9000  ft*  8.5  cal,  3  psl. 
NOTE:  Wire  and  Attaehments  Remored  from  Pole  after  Shot  9  but  Rrior  to 
Taking  the  Bottom  Photo.  They  were  not  damaged. 


Fiff#  3.66  Shot  9.  Test  Qroim  85$  SigC  Itesis  in  Mad#C  InstallationSf 
Sei^rate  Pole*  ^cq>-before.  Bottom-after)  1500  ft,  less 
than  1  cal,  less  than  1  psi.  -  .  ^  ,  4. 

NOTE:  Wire  Attachments  Removed  from  Pole  after  Siot  9  out  prior  to 

this  ^oto.  'They  were  not  damaged. 
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TABLE  3.7  -  Osaag*  Suanry 


Separata  Folaa  •  Test  Groins  Ur9$  Shot  9 


Test 

Qrotqp 

No. 

Ft 

fron 

GZ 

oal 

psi 

Theraal 

Buottgo 

Blast 

Oaaage 

Retaarks 

■ 

1350 

35 

13.2 

N 

N 

J-2  slack,  seed  ti^tening. 
Poles  loose. 

D 

2350 

72 

11.4 

N 

N 

Slight  aoorehlng.  Guys 
slack,  pole  loose. 

6 

2325 

61.5 

10.3 

N 

N 

Sliest  soorohing.  Poles 
loose,  back  guy  pole  0-2 
slack. 

3325 

43.5 

8.6 

N 

N 

Heeded  tii^teolng,  poles  loose. 

4375 

30.5 

6.2 

N 

N 

Sli^t  scorching,  poles  loose. 

5800 

23.5 

5.2 

K 

N 

Sli^t  scorching,  poles  loose. 

TABLE  3*3  -  Baaaga  SuBBaary 


Separate  Poles  -  Test  Groiqps  4A.-9A,  Shot  10 


Test 

Grouqp 

No. 

Pt 

tram. 

GZ 

oal 

psi 

Theraal 

Duaage 

Blast 

Baaage 

Reearks 

4A 

1125 

OTor 

60 

32 

S 

S 

Poles  disintegrated  and 
scattered  about  area. 

5A 

1650 

over 

60 

11 

S 

S 

Poles  disintegrated  and 
scattered  about  area. 

6A 

2125 

over 

60 

7 

S 

S 

Poles  broken  and  splintered 
and  spattered  about  the  area. 

7A 

3125 

a 

5 

L 

L 

Poles  slightly  tiuured,  guys 
slack  pole  0-2,  poles  loose. 

8A 

4200 

24 

4 

N 

N 

SLi^t  scorching,  guys  loose 
pole  F-2,  poles  loose. 

9A 

1 _ 

5125 

16 

3 

N 

N 

Slight  scorching,  guys  loose, 
poles  loose. 
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3.6.4  Separate  Poles- Test  (^ovps  103  -  105,  Shot  9  (Uga.  3.67-3.69) 

a.  DESIGN;  Teat  (hrovqpa  103  through  105  oonaiated  of  3  aeparate 

30  ft  oreoaoted  aoutbarn  pine  3^  ft,  elasa  7  polea  aet  to  a  depth  of 
5-1/2  ft  at  diatancea  of  1150,  350,  and  175  ft  fren  (^.  Teat  105 

alao  aenred  aa  the  tenainating  pole  for  the  aurfaoe  and  ui^arground  . 
vlrea  and  oablea  (Teat  Groi;q>a  2  and  3).  -  ^ 

b.  RESULTS:  None  of  ^e  aeparate  polea  reoelted  ahy  algnifl- 
oant  daaage  in  Shot  9.  A  dasiage  ataaaary  of  theae  teat  gro^pa  la 

in  Table  3.9. 

TABLE  3.9  -  Deavige  Siamxj 


Separate  Polea  -  Teat  Groiqpa  103-105  (Shot  9) 


Test 

Groig) 

No. 

Ft 

from 

GZ 

cal 

psi 

Thermal 

Damage 

Blast 

Damage 

Remarks 

105 

175S 

over 

120 

over 

21 

N 

N 

Tot  of  pole  charred  to  about 
in.  thickneas. 

104 

d50N 

over 

120 

over 

21 

N 

N 

Very  little  thenial  damage 
on  sides.  Nb  other  damage. 
Sliest  seorohing. 

103 

1150N 

120 

17.8 

N 

N 

Slight  scorching  on  all  3 
polea.  No  o^er  damage. 

c.  PHOTOGRAPHS:  Pre-  and  poat-Shota  9  and  10  photographa  of 
theae  teat  grotq[)a  have  been  eonbin^  with  Teat  Groiqsa  103A  -  105A  and 
are  ahown  in  Pigs.  3.67  -  3.69. 


3.6.5  Separate  Polea- Test  Groups  103A  -  105A,  Shot  10  (Figa.  3.67  - 
3.69) 

a.  DESIGN:  Test  Gro\g>s  103A  through  105A  were  the  aazae  poles 
used  in  Shot  9;  the  earth  was  retaxgied  arou^  the  poles  prior  to  Shot  10. 

b.  RESULTS:  All  three  of  the  separate  poles  were  splintered 
and  scattered  about  the  area.  A  daaiage  sunaaary  of  these  teat  groiqts  is 
shown  in  Table  3.10. 

c.  -  PHOTOGRAPHS:  Pre-  and  post-Siots  9  and  10.  Photogra^s  of 
these  groips  have  been  combined  with  Test  Grovqps  103  -  105  and  are  shown 
in  Figs.  3.67  -  3.69. 

3.7  EXPOSURE  BOARDS  -  TEST  GROUPS  10  -  23,  93  -  99,  AND  lOA  -  13A, 

SHOTS  9  AND  10  - - - 


3.7.1  Exposure  Boards— Test  Groups  10  -  23,  93  -  99,  Shot  9  (Figs. 

3.70  -  3.85) 

a.  DESIGN:  These  test  groig>s  consisted  of  ei^t  pairs  of 
alimlnum  exposure  (display)  boards  placed  at  1000  ft  intereala  along  the 
east  side  of  the  radial  pole  line  from  1325  ft  to  3300  ft  from  GZ.  In 
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Shots  9  and  10,  Test  Qroiq>s  103  and  103A,  Separate  Foie 
(Top-before  9,  Center-after  9,  Bottcrar-after  10) 

Slot  9  -  1150  ft,  120  cal,  17.8  psi. 

Shot  10  -  500  ft,  over  60  cal,  over  115  pel. 
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Shots  9  azid  10,  Test  Groups  104  and  104A»  Separate  Pole. 
(Top-befoire  9,  Centeivafter  9,  Botton-after  10)  (In 
Center  Viev  Test  Groiq>  104  is  the  First  Pole  troa  Left  ' 
to  Right  iLn  the  Background.  In  Bottcn  Viev  Test  Qro(q> 
104A.  was  <XX)  ft  forward  of  Test  Qroiq>  lOSA,  about  lAtere 
the  Pole  (Stub  can  be  seen  in  ^pper  Ri^tha^  Side  of 
Bottcn  Photo.  Shot  9  -  350  ft,  07«r  120  cal,  over  21  psi 
Shot  10  -  300  ft,  over  60  cal,  over  115  psi. 

Ill 
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Mg.  3.69  Shots  9  and  10,  Test  Groups  105  and  105A,  S^sarate  Pole. 
(Top->befare  9,  Ri^t-aftsr  9,  Bottos-after  10) 

Shot  9,  175  ft,  omr  JJiO  cal,  over  ZL  psl. 

Shot  10  -  800  ft,  over  60  cal,  over  90  psl 
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a»ots  9  and  10,  Test  Grocqps  K 
(Tt^before  9,  Center-after  9, 
BSxposvre  Boaard  was  Positioned 
Shot  9  —  1825  ft,  88  cal,  23  •> 
Shot  10  -  1125  ft,  over  60  ca; 
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Fig*  3*71  Shots  9  and  10,  Test  Groups  11  and  llA.,  E^osure  Boards, 
(Top-before  9,  Center-after  9,  Bottom-after  10)  (& 

new  Ebqposure  Board  was  Positioned  for  Shot  10,)  Shot  9 
-  1825  ft  88  cal,  13.2  psl.  Shot  10  -  1125  ft,  over  60 
cal,  3^  psi , 

lU 
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Pil?  3.72  Shots  9  and  10,  Tost  Chroups  12  and  22k,  E]Q)08\iro  Boa^s. 

(T^brforo  9,  Seoona-einir  9,  Iliipd^rt«  10,  Itourth- 
Position  of  Board  121,  450  ft  flpom  Qrigiml  PosWion. 
Bottom-Appearance  of  Board  after  it  was  Turned 
Shot  9  -  2800  ft,  62  cal,  10.3  psi.  Shot  10  =  2125  ft, 
over  60  cal,  7  ps^. 
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(Top-before,  Bottonwifter)  (Tcp-tefare, 

5300  ft,  23.5  cal,  7.2  psi.  5800  ft,  23-5  0*1#  7*2  M 
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TABLE  3.10  >  Ounge  Submit’ 

Separate  Poles  -  Test  Qroi^s  104A<-109A  (Shot  10) 


order  that  tho7  night  receive  aaxiKBii  themal  effMts  at  each  locatioa, 
the  boards  were  oriented  at  90**  to  slant  range  lines  drauh  frcii  this 
centers  of  the  boards  “to  the  ea^Micted  burst  position*  The  equipisent  and 
■aterial  displayed  on  these  ag>osure  boerds  were  as  follows: 
left  hand  boards  (left  'bo  ri^t) 

Alpeth  cable,  300  pair 

(Top)  Glass  insulators,  (bot’tcn)  Rubber  Insulators 

26  pair  Buna  S  covered  cable 

Alpeth,  cable,  51  pair 

Coaacial  cable,  neoprene 

5  pair  rubber  covered  cable 

5  pair  lead  covered  cable 

Spiral  Four  Cable 

Wire,  WD-IAAT 

Wire,  WD-l/TT 

Right  hand  boards  (left  to  right) 

Loudspeakw,  L&-103AlQ~2 

EE2-B  (top)  v/eanvas  ease,  (bottoa)  v/o  canvas  case 
Loudspeaker  LS-166  (Top  and  Bottom) 

Gable  Connector  (top)  Spiral  Four,  (center)  Spiral  Foxir 
(Bottom)  Telephone  TP--6 
Headset  (top)  H— 16/U,  (bottom)  H-16/U 
Headset  (top)  H-33/PT,  (bottom)  H-33/PT 
Microphone  (t(^)  M-29/II,  (bottom)  M-29/U 
Headset,  HS-30-U 

The  test  items  were  separated  from  each  other  by  alumimm  spacers  'to 
reduce  any  secondary  effects* 

b*  RESULTS:  The  e^qposure  (di^lay)  boards  and  the  equipment 
and  material  displayed  thereon  received  ‘varying  degrees  of  thermal  and 
blast  damage*  Laboratory  analyses  made  at  Coles  Signal  Laboratory 
provided  additional  daomge  criteria*  A  simomary  of  the  damage  is  shown 
in  Tables  3*11  suid  3*12*  The  daisage  is  'tabulated  for  ‘the  test  items  as 
they  appear  on  the  e^qiosure  boards  reading  from  left  ‘to  ri^t  on  each 
board. 

e.  PHOTOGRAPHS:  Pre-  at^  postshots*  Photographs  of  Test 
Groups  10  -  23  and  98  -  99  are  shown  in  Figs*  3.70  -  3*85.  Photographs 
of  Test  Chroups  10  -  13,  Shot  9  have  been  combined  with  lOA  -  13A,  Shot 


Test 

Qro’jqp 

No. 

Ft 

from. 

GZ 

cal 

psl 

Thermal 

Damage 

Blast 

DuBSge 

Ramarks 

104A 

3G0N 

over 

60 

arer 

115 

S 

S 

Pole  i^lintwed  and 
Scattered  about  the  ifea 

103A 

500N 

over 

60 

ov«r 

115 

s 

S 

Pole  splintered  and 
scattered  about  the  area 

105A 

800S 

over 

60 

over 

115 

s 

S 

PbLe  splintered  and 
scattered  about  the  area 
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10  and  are  ahovn  in  Figs.  3*70  -  3.73. 


3.7.2  Ea^aure  Boards—  Test  Grotqas  10A-13A,  Shot  10  (Figs.  3.70  -  3.73) 

a.  DESIGN:  The  eoqwsure  boards  used  in  Shot  10  were  of  the 
same  type  used  in  Shot  9.  Nw  exposiire  boards  (Test  Groups  IQA,  •>  13A) 
were  placed  in  position  at  1100  ft  and  2100  ft  froa  GZ. 

b.  RBSlSiTS:  The  e^^sure  boards  at  1100  ft  (Test  Grotqps  ICA.  - 
llA)  remained  intaot  at  their  original  positions  and  all  test  itesuB 
receired  serere  thermal  and  blast  damage.  The  two  exposure  boards 
(Test  Groups  12A  -  13A)  located  at  2100  ft  (orer  60  o«d»  8  psi)  were 
thrown  outward  in  a  northerly  direotim.  One  board  (Test  (hxnp  12A) 
landed  about  450  ft  from  its  original  position  on  the  left  band  side  of 
the  pole  line;  the  other  board  (Test  C^iq>  13A)  landed  about  1450  ft 
from  its  original  position  on  the  rl^t  hand  side  of  the  pole  line. 

Some  of  the  test  items  were  thrown  from  the  boards.  All  test  items 
reoeired  severe  damage. 

TABLE  3.11  -  Damage  Suismary 


Exposure  Boards  -  Test  Groups  10,  12,  14,  16,  13,  20,  22,  and  93,  Shot  9 


Test 

Ft 

Qrotp 

from 

Thermal 

Blast 

No. 

GZ 

cal 

psi 

Damage 

Damage 

Remarks 

Alpeth  Cable,  300  pair 


Same  as  Five  Fair,  Rubber  covered  cable 


Glass  and  Rubber  Insulators  1,  2 


11 

1825 

38 

13.2 

N 

N 

Sli^t  loss  of  glaze  on  rubber 
insulators 

13 

2300 

62 

10.8 

N 

N 

Slight  loss  of  glaze  on  rubber 
Insulators 

15 

3825 

43.5 

3.6 

N 

N 

Slight  loss  of  glaze  on  rubber 
insTilators 

17 

4800 

30.5 

6.4 

N 

H 

Sli£^t  loss  of  glaze  on  rubber 
insulators 

19 

5800 

23.5 

5.2 

N 

N 

Slight  loss  of  glaze  on  rubber 
insulators 

21 

6300 

16.5 

4.2 

N 

N 

Sli^t  loss  of  glaze  on  rubber 
insulators 

23 

7300 

10.8 

N 

N 

Sli^t  loss  of  glaze  on  rubber 
Insulators 

99 

3800 

9.5 

N 

N 

Sli^t  loss  of  glaze  on  irubber 
insulators 

NOTE  1:  Glass  Insulators  at  all  positions  undamaged. 

NOTE  2:  After  two  months  in  laboratory  the .rubber  insulators  at  1325 

and  2825  ft  cospletely  covered  outside  and  inside  the  skirt  with 
a  green  i)owder  bloom  which  washed  off  with  water.  Insulation 
resistance  satisfactory. 
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TABLE  3.11  -  Oaiiaage  Suanary  (Continuad) 

Test  Ft 

Grotq)  Ctoo.  Theznal  Blast 

Nb.  GZ  cal  psi  Damage  Damage  fienarks 


26  Pair  Buna  S  Corerad  Cable 
Same  as  Five  Pair,  Ridiber  Covered  Gable 

Alpeth  Cable,  31  Pair 
Same  as  Five  Pair,  Rubber  Govored  Gable 

Coajcial  Cable,  Neqprene 
Same  as  Five  Pair,  Rubber  Covered  Cable 

Five  Pair,  Rubber  Covered  Cable 


3  Pair  Lead  Covered  (^ble 


10 

1825 

33 

13.2 

S 

N 

Portions  of  lead  ^eath  melted 
esqposing  paper  Insulation  on 
conductors. 

12 

2300 

62 

10.8 

M 

N 

Sli^t  vaporization  of  lead 
sheath. 

U 

3825 

43.5 

3.6 

L 

N 

Very  li^t  vaporization  of  lead 
sh«ith. 

16 

4800 

30.5 

6.4 

N 

N 

No  damage 

18 

5300 

23.5 

5.2 

N 

N 

No  damage 

20 

6800 

16.5 

4.2 

N 

N 

No  damage 

22 

7800 

10.3 

3.4 

N 

N 

No  damage 

98 

3300 

9.5 

3 

N 

N 

NO  damage 

Spiral  Four  Cable 


10 

1825 

88 

13.2 

L 

N 

Slight  char  on  outer  jacket. 

12 

2800 

62 

10.8 

L 

N 

Slight  char  on  outer  jacket. 

U 

3825 

43.5 

8.6 

L 

N 

Sli^t  chcur  on  outer  jacket. 

16 

4800 

30.5 

6.4 

L 

N 

Sli^t  char  on  outer  jacket. 

18 

5800 

23.5 

5.2 

L 

N 

Sll^t  char  on  outer  jacket. 

20 

6300 

16.5 

4.2 

N 

N 

No  damage 

22 

7800 

10.8 

3.4 

N 

N 

No  damage 

98 

8800 

9.5 

3 

N 

N 

-  -1 

NO  damage 
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TABLE  3*11  -  Danage  Smsmry  (C<«itinued) 


Test 

Ft 

Grciq) 

fr^ 

Ihezwil 

Blast 

No. 

GZ 

e«l 

psi 

Bumge 

Osiiage 

lUaaarks 

Wire  WD-14/TT 


10 

1825 

88 

13.2 

S 

N 

Insulation  iselted,  eox^uotors 
fused. 

12 

2800 

62 

10.8 

S 

N 

Insulation  Belted,  conductors 
fused. 

U 

3825 

43.5 

8.6 

s 

N 

Insulation  Belted,  conductors 
fused. 

16 

4800 

30.5 

6.4 

M 

H 

^Icm  buraed  off,  polyethylene 
cracked  exposing  conductors. 

18 

5800 

23.5 

5.2 

M 

N 

I^lon  burned  off,  polyethylene 
cracked  esqwslng  conductors. 

20 

6800 

16.5 

4.2 

M 

N 

Ifylon  burned  off,  polyethylene 
cracked  exposing  oondwtors. 

22 

7800 

10.8 

M 

N 

!^lon  burned  off,  polyethylene 
cracked  e^gposlng  conductors. 

98 

8800 

9.5 

M 

N 

I^lon  burned  off,  polyethylene 
cracked  esqposing  conductors. 

Wire  WD-iAt 


10 

1825 

38 

13.2 

S 

N 

Insulation  melted,  exposing 
conductors. 

12 

2800 

62 

10.8 

s 

N 

Insulktlon  melted,  osmosing 
conductors. 

U 

3325 

43.5 

8.6 

s 

N  • 

Insulation  sBlted,  exposing 
conductors. 

16 

4800 

30.5 

6.4 

L 

N 

N^lon  buraed  off,  exposing 
polyethylene  insulation. 

18 

5800 

23.5 

5.2 

L 

N 

N^lon  burned  off,  exposing 
polyethylene  insulation. 

20 

6800 

16.5 

4.2 

L 

N 

I^lon  burned  off,  exposing 
polyethylene  insulation. 

22 

7800 

10.8 

3.4 

L 

N 

Slight  char 

98 

8800 

9.5 

3 

N 

H 

No  damage 
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TABLE  3.12  -  Daicage  SuiiaMLr7 

Exposure  Boards  -  Test  (hroiqps  11,  13,  15,  17,  19,  21,  23»  uid  99,  Shot  9 


Test 

Groi^ 

No. 

Ft 

from 

GZ 

cal 

. 

psi 

Thenoal 

Dumge 

Blast 

DBBage 

ResMurks 

Loudspeaker  L'S-103AlC 

1”2 

11 

1825 

88 

13.2 

N 

S 

• 

Homs  blown  75  ^  150  ft, 
cone  of  1  loudspeaker  blown 

75  ft.  No  thexMCL  daaage. 
Horns  and  cone  of  one  loiai- 
speaker  blown  100  ft. 

13 

62 

10.8 

N 

S 

No  thexml  daaage. 

15 

3825 

43.5 

8.6 

N 

M 

Faint  on  qpei^er  horns 
sli^tlj  blistered,  1  loud- 
i^eaker  intact,  horn  1  lo^- 
speaker  partially  dislodged 
and  bent,  paint  blistered, 
both  speakers  intact. 

17 

4800 

30.5 

SmA 

N 

N 

No  daaage 

19 

5800 

23.5 

5.2 

N 

N 

No  daaage 

21 

16.5 

4*2 

N 

N 

No  daaage 

23 

7800 

10.8 

N 

N 

No  daaage 

99 

8800 

9.5 

ISH 

N 

N 

No  daaage 

EE-8  Field  Telephone  v/Oanras  Oase 


11 

1825 

33 

13.2 

L 

N 

Canvas  ease  rubber  insulation 
sli^tly  scorched.  No  blast 
damage. 

13 

2300 

62 

10.8 

L 

N 

Canvas  case  slightly  more 
scorched  than  at  1825  ft. 

No  blast  daaage. 

15 

3825 

43.5 

8.6 

L 

N 

No  damage 

4800 

30.5 

6.4 

L 

S 

Canvas  oase  and  vubber  insula- 

n 

tlon  slli^tly  charred,  blast 
damaged  intenvil  parts  of 
telephone.  Canvas  case 
silently  soomhed. 

5800 

23.5 

5.2 

N 

N 

No  blast  daaafs 

6800 

16.5 

4.2 

N 

N 

Canvas  case  c lightly  scorched. 

7800 

10.8 

3.4 

i 

N 

N 

No  blks'b  dBSBlLM. 

Slight  searching  of  oanvasas. 

8800 

9.5 

3 

N 

N 

No  damage. 

EE-8  Field  Telephone  ((diasals)  w/o  Caunras  Case 


11 

1825 

■ 

13.2 

L 

S 

Slight  charring  of  rubber 
insulation  and  bakellte. 

■i 

Blast  damaged  internal  parts. 
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TABLE  3.12  -  LBmage  Sunanary  (Continued) 


Test 

Grovq) 

No. 

Ft 

from 

GZ 

cal 

psi 

Thersoal 

Damage 

Blast 

Damage 

Rooarks 

13 

2800 

62 

10.3 

L 

S 

Sll^t  charring  of  rubber 
insulation  and  bakelite. 
Blast  damaged  internal  parts 

15 

3825 

43.5 

3.6 

L 

• 

S 

Slight  charring  of  rubber 
insulation  and  bakelite. 
Blast'  damaged  interzuU.  parts 

17 

4800 

30.5 

6.4 

L 

S 

Slight  charring  of  rabber 
insulation  and  bakelite. 
Blast  damaged  Internal  parts 

19 

5800 

23.5 

5.2 

N 

S 

Sli^t  charring  of  mbbw 
insulation  and  bakelite. 
Blast  damaged  intumal  parts 

21 

6800 

16.5 

4.2 

N 

S 

Slight  charring  of  rubber 
Insulation  and  beikelite. 
Blast  damaged  Internal  parts 

23 

7800 

10.8 

3.4 

N 

S 

Slight  charring  of  rubb^ 
Insulation  and  bakelite. 
Blast  damaged  internal  parts 

99 

8300 

9.5 

3 

N 

S 

No  thermal  damage.  Blast 

deonaged  internal  parts. 


Loudspeakers  LS-166 


11 

1825 

88 

13.2 

S 

N 

Holes  burned  in  loudspeaker 
of  cone. 

13 

2300 

62 

10.8 

S 

N 

Holes  burned  in  loudspeedcer 
of  cone. 

15 

3825 

43.5 

3.6 

M 

N 

Light  charring  of  case. 

17 

4800 

30.5 

6.4 

N 

N 

Negligible 

19 

5800 

23.5 

5.2 

N 

N 

Negligible 

21 

6300 

16-5 

4.2 

N 

N 

Negligible 

23 

7800 

10.8 

3.4 

N 

N 

Negligible 

99 

8300 

9.5 

3 

N 

N 

Negligible 

Cable  Connectors,  Spiral  Four 

Exc^t  for  slight  charzdng  of  rubber  insulation  at  all  positions, 
decreasing  in  intensity  away  from  GZ,  the  cable  connectors 
received  negligible  daiaage. 

TP-6  Telephone 


11 

1825 

88 

13.2 

S 

N 

Esibric  cord  burned,  base  and 
handset  charred.  No  blast 

damage. 

13 

2800 

62 

10.8 

M 

,N 

Rubber  cord,  base  and  handset 
charred. 
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TABLF.  3.12  -  Damage  Sumnary  (Continued) 


Test 

Group 

No. 

Ft 

from 

GZ 

cal 

psi 

— 

Thermal 

Damage 

Blast 

Damage 

Remarks 

15 

3825 

43.5 

3.6 

M 

N 

Rubber  cord,  base  and  handset 
charred . 

17 

4800 

30.5 

6.4 

M 

N 

Rubber  cord,  base  and  handset 
charred . 

19 

5800 

23.5 

5.2  j 

L 

N 

Fabric  cord  slightly  charred. 

21 

6800 

16.5 

4.2 

L 

N 

Fabric  cord  slightly  charred. 

23 

7800 

10.8 

3.4 

L 

j 

N 

Exposed  rubber  and  bakelite 
slightly  charred. 

99 

8800 

9.5 

3 

N 

N 

No  damage 

Headset  H-16/U 


These  headsets  received  negligible  damage  except  for  slight 
charring  of  exposed  rubber  and  bakelite  at  all  positions, 
decreasing  in  intensity  away  from  GZ.  All  headsets  were 
operable . 


Headset  H-33/PT 

Same  as  for  M-29  Microphone  except  that  the  membranes,  trans¬ 
mitter  caps  on  one  handset  at  2800  ft  were  ruptured  by  blast 
and  scorched  euid  were  non-operable#  All  other  handsets  were 
operable. 


Microphone  M-29/U 

These  headsets  received  slight  charring  of  exposed  rubber  parts 
at  all  positions  decreasing  in  intensity  away  from  GZ,  All 
microphones  were  operable. 

All  four  of  these  exposure  boards  showed  about  300  milli- 
roentgens  residual  gamma  radiation  after  Shot  10.  They  were  washed  off 
with  water  at  the  decontaminating  facility.  This  process  failed  to 
eliminate  the  contamination  and  the  boajrds  were  retained  at  the  test 
site  to  ”cool  off.’’  They  will  be  returned  to  the  Signal  Corps  Engineer¬ 
ing  Laboratories  at  a  later  date  for  an  analysis  of  the  test  items. 

This  situation  is  mentioned  in  the  report  in  association 
with  questions  which  may  be  asked  regarding  residual  contaminating  of 
Signal  items.  It  will  be  extr^ely  difficult  to  decontaminate  complex, 
relatively  delicate  signal  items  should  they  become  contaminated.  Gemma 
radiation  measurements  will  be  required  and  from  these  measiironents  it 
can  be  determined  whether  or  not  decontamination  can  be  atteopted.  If 
the  equipment  and  material  responds  to  decontamination  processes  all  is 
well.  If  the  equipment  does  not  respond,  further  decisions  will  be 
required  as  to  whether  the  residual  radiation  is  sufficient  to  become 
injurious  to  personnel  or  can  be  reused  with  safety.  Trained  personnel 
are  required  in  this  type  of  analysis  and  evaluation  to  avoid  an  over¬ 
estimation,  likewise  an  under-estimation  of  the  situation.  Watches  of 
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the  luminous  dial  type  which  are  continuously  being  worn  on  the  irrist 
often  register  greator  gannia  activity  on  a  geiger  counter  than  do  items 
exposed  to  a  high  air  burst  atomic  weapon.  Persons  hesitant  to  analyze 
exposed  equipment  in  the  laboratory  when  shown  this  siaple  demonstration 
were  satisfied.  A  vitally  needed  radio  set  could,  after  exposure,  show 
no  injurious  residual  contamination  were  Instruments  available  to  check 
its  activity,  although  this  set  could  be  discarded  through  lack  of 
proper  understanding  for  fear  that  it  is  contaminated.  These  illustra¬ 
tions  point  up  the  requirement  for  proper  training  for  all  concerned  in 
the  factors  involved  in  analyzing  equipment  and  material  subjected  to 
atomic  weapons. 

A  damage  suiiinary  for  these  test  groxps  is  shown  in  Tables 
3.13  and  3.14. 

c .  PHOTCX}RAPHS;  Pre-  and  post-Shot  10  photographs  for  these 
test  grotps  have  been  combined  with  photographs  of  Test  Grovps  10  -  13» 
Shot  9,  and  are  shown  in  Figs.  3.70  -  3.73. 

3.8  TOWERS  -  TEST  GROUPS  33  -  36,  SHOT  9  (FIGS.  3.86  -  3.93) 

Four  aluminum  Towers  l^rpe  AB-216  were  assembled  and  guyed  four  ways 
with  nylon  covered  7/32  in.  diameter  steel  guys.  The  three  120  ft  towers 
were  guyed  at  six  levels  and  the  204  ft  tower  was  guyed  at  nine  levels. 
The  120  ft  towers  were  placed  at  3350,  4350,  and  5350  ft  from  GZ.  The 
204  ft  tower  was  installed  at  6350  ft  from  GZ.  At  the  top  of  each  of  the 
towers,  except  Test  Groip  33,  3350  ft  frcan  GZ,  a  pair  of  6  ft  diameter 
parabolic  microwave  radio  relay  station  reflectors  were  mounted.  In  each 
case  the  6  ft  wide  face  was  oriented  toward  the  blast  and  guyed  so  that 
the  blast  forces  woiild  act  between  two  sets  of  guys.  A  limited  amoimt  of 
high  speed  photography  of  the  tower  action  during  the  shot  was  obtained. 

A  damage  summary  of  these  test  groips  is  shown  in  Table  3.15. 

3.8.1  Tower  -  Test  Group  33,  Shot  9  (Figs.  3.86  -  3.87) 

a.  DESIGN;  Scaffold  Tower,  Type  AB-216/U,  120  ft  high,  con¬ 
sisting  of  Tower  AB-216/U,  Guy  Kit  MK-99/U  and  Tower  Section  AB-298/U. 

Installation  was  located  3350  ft  frma  GZ.  No  equipment 
other  than  the  tower  sections  were  exposed  on  this ‘installatlcn. 

Auxiliary  items  such  as  Davit  MX~1215/U  and  the  hoist  line  assembly 
were  removed  from  the  structure.  No  antenna  pcirabolic  reflectors  were 
Installed.  The  exposed  eirea  subject  to  wind  loading  consisted  only  of 
that  presented  by  the  tower  members.  The  tower  was  painted  with  orange 
and  white  stripes  in  accordance  with  CAA  regulations. 

b.  RESULTS;  Severe  damage  by  blast  forces.  Tower  collapsed. 
Study  of  high  speed  photography  indicates  that  basic  tower  failure 
occmrred  between  ground  and  the  first  guy  level.  The  Ixise  and  third 
section  from  bottom  were  demolished.  Members  were  severely  bent  or 
broken.  Adjustable  feet  at  base  section  were  severed.  Examination  of 
individual  tower  sections  revealed  that  only  5  sections  could  be  reused. 
Fifteen  sections  were  sufficiently  damaged  to  require  replacement. 

Small  diagonals  (l  inch  diameter  tubing)  in  many  of  the  damaged  sections 
failed  in  either  tension  or  cocpresslon.  The  tensile  failure  caused  the 
two  rivets  to  be  sheared  at  either  end  of  the  diagonal.  The  compression 
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A 


Fig,  3.86  Shot  9,  Test  Group  33,  Tower,  120  ft, 
(Top-before,  Bottom-after) 

3350  ft,  51.5  cal,  9.3  psi. 
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Fic.  3.87  Shot  9,  Test  tooup  33,  Tower,  120  ft.  (^e  Wg.  3.129) 
'  (Top-after,  Bottom-after)  3350  ft,  51.5  cal,  9.8  psi. 


132 

SECRET  -  RESTRICTED  DATA 


* 


TABLE  3.13  -  Damage  Summary  Ebqjosure  Boards 


Test  Groups  lOA  and  12A  -  Shot  10 


■ 

Ft 

from 

GZ 

cal 

psi 

Thermal 

Damage 

Blast 

Damage 

Remarks 

Alpeth  Cable,  300 

Pair 

lOA 

12A 

^^3 

over  60 
over  60 

32 

7 

S 

L 

Jacket  severely  burned. 

Glass  and  Rubber  Insulators 

lOA 

12A 

over  60 
over  60 

S 

S 

Glass  insulator  missing. 

Rubber  insulator  burned  and 
cracked • 

26  Pair  Bma  Covered  Cable 

lOA 

12.1 

over  60 
over  60 

32 

7 

L 

L 

Jacket  burned. 

Alpeth  Cable,  51  Pair 

lOA 

12A 

over  60 
over  60 

32 

7 

L 

L 

Jacket  burned. 

Coaxial  Cable,  Neoprene 

lOA 

12A 

1125 

2125 

over  60 
over  60 

32 

7 

I, 

L 

Jacket  burned. 

5  Pair  Lead  Covered  Cable 

IQA 

12A 

S 

S 

Conductor  exposed  and  OTirned. 

Spiral  Four  Cable 

lOA 

12A 

U!^ 

over  60 
over  60 

s 

S 

Jacket  burned,  conductors 
exposed. 

Wire  WD-U/TT 

lOA 

12A 

1125 

2125 

..... 

over  60 
over  60 

32 

7 

s 

S 

Jacket  burned,  conductors 
exposed. 

Wire  WD-I/TT 

over  60 
over  60 

s 

S 

Jacket  burned,  conductors 
exposed. 
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TABLE  3*13  -  Damage  Sunonary  Exposvtre  Boards  (Continued) 


Test 

Ft 

Groim 

frcsa 

Thermal 

Blast 

No. 

GZ 

cal 

psi 

Damage 

Damage 

Remarks 

Lead  Covered  Cable 


lOA 

1125 

over  60 

32 

12A 

2125 

over  60 

7 

S 

S 

Jacket  biu*ned,  conductors 
exposed. 

Exposure  boards  test  groi^  lOA  all  showed  approximately  300  milll- 
roentgens  residual  gamma  radiation  after  Shot  10  and  were  retained  at 
the  test  site  tenporarily.  No  laboratory  analysis  of  damage  is  availa¬ 
ble  at  the  time  of  this  final  report. 

TABLE  3*14  -  Damage  Suimary  Eb^sure  Boards 


Test  Grouqps  llA  and  13A  -  Shot  10 


Test 

Groiq) 

No. 

Ft 

from 

GZ 

cal 

psi 

Thermal 

Damage 

Blast 

Damage 

l/ 

Remarks^ 

— 

Loudspeakers  LS-103/TIQ-2 

llA 

13A 

1125 

2125 

over  60 
over  60 

32 

7 

S 

S 

External  and  internal  thermal 
and  blast  damage. 

E£~3  Field  Telephone  W/Canvas  Case 

HA 

13A 

1125 

2125 

over  60 
over  60 

32 

7 

S 

3 

External  and  internal  thermal 
and  blast  damage. 

EE-3  Field  Telephone  (Chassis)  u/o  Canvas  Case 

llA 

13A 

1125 

2125 

over  60 
over  60 

32 

7 

s 

s 

External  and  internal  thermal 
and  blast  damage. 

Loudspeakers  LS-166 

HA 

13A 

H25 

2125 

over  60 
over  60 

32 

7 

s 

s 

External  and  internal  thermal 
and  blast  damage. 

Cable  Connectors,  Spiral  Four 

HA 

13A 

H25 

2125 

over  60 
over  60 

32 

7 

External  and  internal  thermal 
and  blast  damage. 

TP-6  Telephone 


HA 

1125 

over  60 

32 

External  and  internal  therznal 

13A 

2125 

over  60 

7 

S 

S 

and  blast  damage. 
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TABLE  3.14  -  Damage  Summary,  Exposure  Boards  (Continued) 


Ft 

from 

GZ 

— 

1 

cal 

— 

psi 

Thermal 

Damage 

Blast 

Damage 

— 

Remarks^/ 

Headset  H-l6/U 

llA 

13A 

wa 

over  60 
over  60 

32 

7 

S 

S 

External  and  internal 
thermal  and  blast  damage. 

Headset  H-33/PT 

llA 

13A 

over  60 
over  60 

32 

7 

S 

S 

External  and  internal 
thermal  and  blast  damage. 

Microphone  M-29/U 

llA 

13A 

over  60 
over  60 

32 

7 

S 

S 

External  and  internal 
thejmal  and  blast  damage. 

Headset  HS-30/U 

llA 

13A 

1125 

2125 

over  6C 
over  60 

32 

7 

s 

S 

External  and  internal 
thermal  and  blast  damage. 

1/  Exposure  Boards  Test  Group  llA  all  showed  approximately  300  milli- 
roentgens  residual  gamma  radiation  after  Shot  10  and  were  retained 
at  the  test  site  ten5)orarily.  No  laboratory  analysis  of  damage  is 
available  at  the  time  of  this  final  report. 

failure  caused  the  diagonal  to  buckle.  A  common  failure  on  many  damaged 
sections  occurred  at  the  welding  joint  feet  between  sections.  The  welds 
failed  in  tension.  The  damage  to  sections  which  require  replacement 
included  bent,  broken  or  twisted  members  in  addition  to  the  welding  and 
small  diagonal  failures  described.  All  guys,  anchors,  and  hardware 
items  remained  intact  and  reusable  except  for  some  of  the  shackles  at 
guy  to  anchor  terminations  which  were  tedly  deformed.  Thermal  radiation 
caused  light  damage  to  that  portion  of  the  surface  on  all  members  which 
were  *'seen"  by  the  detonation.  Painted  members  showed  evidence  of 
charring.  The  members  painted  white  showed  less  charring  than  the 
orange  painted  members.  The  nylon  covering  on  the  steel  wire  rope  guys 
showed  evidence  of  fusing.  In  some  instances  short  lengths  of  the  nylon 
had  burned  sufficiently  to  expose  the  steel  wire  rope.  The  exposed  top 
surfaces  of  the  base  timbers  were  slightly  charred. 

c.  PHOTOGRAPHS:  Pre-  and  post-Shot  9  photographs  of  Test  Group 
33  are  shown  in  Figs.  3.86  and  3.87. 

3.8.2  Tower  -  Test  Group  34?  Shot  9  (Figs.  3.88  and  3.89) 

a.  DESIGN:  Scaffold  Tower  Ttoo  AB^216/U,  120  ft  high  consist¬ 
ing  of  Tower  AB-216/U,  Guy  Kit  MK-99/u  and  Tower  Section  Set  AB-298/U. 

Installation  was  located  at  4400  ft  from  GZ.  Two  6  ft 
diameter  perforated  parabolic  reflectors  were  mounted  side  by  side  to 
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Lg.  3.88  Shot  9,  Test  (hroup  34,  Tower,  120  ft 
(Top-before,  Bottom-after) 

4350  ft,  36  cal,  7.2  psi. 
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Fig.  3.89  Shot  9,  Test  Group  34,  Tower,  120  ft. 

(All  after  Photos  Showing  Damage  Details.; 
4350  ft,  36  cal,  7.2  psi. 
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the  .'ntenna  Support  AB-296/G  supplied  as  a  coniponent  of  the  tower.  The 

assembly  weighed  400  pounds.  The  antenna  assembly  was  installed 
„  "eight  of  114  ft  with  the  reflectors  facing  GZ.  An  outrigger  plat- 
Tower  Bracket  Mr-1157/G  weighing  155  lb,  was  mounted  at  a  height 
'-iC  ft  on  the  6  ft  side  facing  away  from  GZ.  All  accessory  items  used 
ing  the  tower  and  antenna  support  erection,  such  as  Davit  MX-1215/U 
and  the  hoist  line  assembly,  were  removed  from  the  structure.  The  tower 
was  painted  with  orange  and  white  stripes  except  for  the  lower  eight 
sections  which  were  painted  olive  drab. 

b.  RESULTS;  Blast  forces  caused  severe  damage.  Tower 
collapsed.  None  of  the  tower  sections  remained  undamaged  and  servicing 
of  the  installation  would  require  replacement  of  all  sections.  All  guys 
and  hardware  items  ranained  intact  and  were  reusable  except  for  some 
shackles  at  guy  to  suichor  terminations  which  deformed  but  did  not  fail. 
The  threaded  base  plate  pins  from  3  of  the  4  base  plate  assemblies  were 
torn  free  of  the  base  plates.  Severe  damage  to  the  section  supporting 
the  Antenna  Support  AB-296/G,  the  perforated  parabolic  reflectors,  and 
the  Tower  Bracket  MT-1157/G  was  apparently  caused  by  the  collapse  of 
the  tower.  Small  diagonals  in  many  of  the  sections  failed  either  in 
tension  or  in  coii5)ression.  A  common  failure  occurred  at  the  welding  of 
the  joint  feet  between  sections.  The  welds  failed  in  tension.  All 
sections  had  members  which  were  bent,  broken  or  twisted.  Thermal 
radiation  caused  light  damage  to  the  surfaces  of  all  members  "seen”  by 
the  detonation.  Paint  charring  occurred  in  varying  degrees.  White 
paint  showed  the  least  chairing,  olive  drab  paint  the  most.  Orange 
paint  showed  slightly  more  charring  than  the  white  paint.  The  nylon 
covering  on  the  steel  wire  rope  guys  showed  evidence  of  fusing. 

c.  PHOTOGRAPHS:  Pre-  and  postshot  photographs  of  Test  Groups 
34  are  shown  in  Figs.  3-88  and  3.89. 

3.8.3  Tower  -  Test  Group  35,  Shot  9  (Fig,  3.90) 

a.  DESIGN:  Scaffold  Tower,  Type  AB-216/U,  120  ft  high,  con¬ 
sisting  of  Tower  AB-216/U,  Guy  Kit  MK-99/U,  and  Tower  Section  Set 
AB-298/U. 

Installation  was  located  at  5350  ft  from  GZ.  Two  6  ft 
diameter  perforated  parabolic  reflectors  were  nusunted  side  by  side  to  a 
common  frame  and  erected  at  a  height  of  114  ft  with  the  reflectors 
facing  GZ.  An  outrigger  platform,  Scaffold  Tower  Bracket  MT-1157/G  was 
mounted  on  the  6  ft  side  facing  away  from  GZ  at  a  height  of  90  ft. 

Davit  MX-1215/U  and  the  manila  hauling  line  were  left  mounted  to  the 
structure.  Tbe  tower  was  painted  with  orange  and  white  stripes  in 
accordance  with  CAA  regulations, 

b.  RESULTS:  Severe  damage  by  blast  forces.  Tower  did  not 
collapse  but  received  sufficient  damage  to  leave  it  unsafe  for  use. 
Parabolic  reflectors.  Davit  MX-1215/U  and  the  manila  hauling  line 
received  no  blast  damage.  Scaffold  Tower  Bracket  MT-1157/G  was  slightly 
distorted.  The  tower  base  section  had  the  two  vertical  members  facing 
GZ  bent  toward  the  inside  of  the  tower.  The  assembled  tower  twisted 
approximately  10°  from  the  forth  guy  level  to  the  top.  The  section 
above  the  fourth  guy  level  was  severely  damaged  with  members  twisted  and 
bent.  Sane  of  the  shackles  at  guy  to  anchor  terminations  were  bent. 
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Fig.  3,90  Shot  9,  Test  Group  35,  Tower,  120  ft.  (Top-before,  Bottom 
left-side  View  Looking  West-after;  Bottom  Right-Side  View 
Looking  East^fter.)  (Note  Buckle  in  Tower.)  5350  ft,  19.5 
cal,  4.6  psi. 
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Slight  charring  of  painted  members  and  the  manlla  hauling  rope  on  that 
portion  of  the  surface  facing  the  blast  center.  The 'nylon  covering 
over  the  steel  wire  rope  guy  showed  only  slight  evidence  of  fusing. 

The  tower  was  collapsed  by  detaching  all  but  the  top  guys 
from  the  forward  anchors,  then  detaching  one  and  cutting  the  other. 
Examination  of  the  collapsed  tower  revealed  that  the  Joint  feet  between 
sections  had  welds  which  failed  in  tension  in  many  of  the  sections.  The 
parabolic  reflectors,  which  were  the  only  items  for  this  installation 
painted  olive  drab,  received  more  thennal  damage  to  the  painted  surfaces 
exposed  to  the  detonation  than  any  other  part  of  the  tower.  That  portion 
of  the  nylon  covered  steel  guy  located  at  the  same  level  showed  no 
evidence  of  fusing. 

c.  PHOTOGRAPHS;  Pre-  and  postshot  photographs  of  Test  Group 
35  are  shown  in  Pig.  3.90. 

3.3.4  Tower  -  Test  Groiq)  36,  Shot  9  (Figs.  3.91  through  3.93) 

a.  DESIGN;  Scaffold  Tower,  Type  AB-216/U,  204  ft  high,  con¬ 
sisting  of  Tower  AB-216/U,  Guy  Kit  MK-lOl/U,  Accessory  Kit  MK-IOO/U, 

Three  Tower  Section  Sets  AB-298/U. 

Installation  was  located  at  6350  ft  from  GZ.  Two  6  ft 
diameter  solid  parabolic  reflectors  were  mounted  side  by  side  to  a 
common  frame  and  erected  at  a  height  of  198  ft  with  the  reflectors 
facing  GZ.  Davit  MX-1215/U  and  the  manlla  hauling  line  were  left 
moiinted  to  the  structiare.  The  tower  was  painted  white  for  its  full 
height. 

b.  RESULTS:  Tower  received  moderate  damage  from  blast  forces. 
The  tower  remined  standing  for  its  full  height  but  could  only  be  con¬ 
sidered  serviceable  to  a  height  of  174  Tt  until  repairs  could  be  made. 
The  major  failure  occurred  at  the  bottom  of  the  30th  section,  174  Tt 
from  the  ground.  This  is  the  point  at  which  the  2nd  set  of  guys  froa. 
the  top  were  attached.  The  welds  of  the  joint  feet  of  the  30th  section 
failed  in  tension  causing  the  two  forward  Joints  between  the  29th  and 
the  30th  sections  to  separate.  As  a  result  the  29th  and  30th  sections 
received  sufficient  damage  to  require  replacement.  In  addition,  the 
small  diagonals  of  the  30th  section  on  the  narrow  side  nearest  the  blast 
center  bijckled  due  to  cooqpression  loading,  and  the  small  diagonals  on 
the  opposite  side  failed  in  tension.  At  the  193  ft  height  the  parabolic 
reflectors  were  distorted  at  their  centers,  and  the  vertical  members 
which  siqjported  the  bracket  to  which  the  reflectors  were  mounted,  were 
bent  slightly.  Davit  KX-1215/U  which  was  mounted  at  the  207^  ft  level 
received  severe  damage  from  the  blast  forces.  Both  vertical  tubes  were 
severed.  The  vpper  portion  of  the  Davit  assembly  was  blown  clear  of 
the  tower  but  was  prevented  from  falling  to  the  ground  by  the  attached 
hauling  line  which  became  entangled  with  the  iq)per  guys.  The  lower 
portion  of  the  Davit  assembly  fell  to  the  ground.  The  point  of  failure 
occurred  above  the  second  hainger  casting  from  the  bottom.  Guy  to 
anchor  termination  shackles  for  the  upper  two  guy  levels  on  those  guys 
facing  the  blast  center,  were  deformed.  All  guys  and  anchors  remained 
intact  and  reusable.  Thermal  damage  was  negligible. 

c.  PHOTOGRAPHS:  Pre-  and  postshot  photographs  of  this  test 
group  are  shown  in  Figs.  3.91,  3.92,  and  3.93. 


140 

SECRET  -  RESTRECTED  DATA 


Shot  9,  Test  OroiqE)  36,  Tower,  200  ft 
(Top-before,  Bottoeir-after) 

6350  ft,  19.5  cal,  4.6  psi. 
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Shot  9,  Test  tooup  36,  Tower,  200  ft.  After  Shot  Photos. 
(Top  left-Front  View,  Bottom  left-Side  View  Looking  West 
-  Note  the  Deformation  at  Junction  of  5th  and  6th  Tower 
Sections,  Top  Right  and  Bottom  Right  Show  Section  Unseated 
6450  ft,  19.5  cal,  4»6  psi. 
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TABLE  3*15  -  Damage  Suiiinar7 


Towers  -  Test  Grot^js  33  -  36,  Shot  9 


Test 

Group 

No. 

Ft 

from 

GZ 

cal 

psi 

Thermal 

Damage 

Blast 

Damage 

Remarks^*  2 

33 

3350 

51.5 

9.8 

L 

S 

Faint  birmed.  Tower  collapsed, 
tower  members  twisted  and  bent 
and  a  number  of  welds  failed. 

34 

4350 

36 

7.2 

L 

S 

Faint  scorched.  Tower  collapsed, 
tower  member  twisted  and  bent 
and  a  nimiber  of  welds  failed. 

35 

5350 

i 

26 

5.6 

L 

S 

Paint  slightly  scorched,  tower 
though  still  standing  was 
severely  damaged. 

36 

6350 

19.5 

4.6 

N 

M 

Faint  very  slightly  scorched. 

At  174  ft  two  welds  at  the 
joints  of  vertical  members 
failed. 

Note  1:  Wiere  were  no  broken  guy  wires  on  any  of  the  towers. 

Note  2:  Many  of  the  vertical  members,  and  much  of  the  tower  hardware 
coxild  be  salvaged  and  reused.  None  of  the  towers  were 
operable  without  major  repairs. 

Detailed  technical  analyses  have  been  made  and  are  available  at 
Coles  Signal  Laboratory,  Fort  Monmouth,  New  Jersey. 

3.9  ANTENNAS  AND  MASTS  -  TEST  GROUPS  39  THROUGH  $4,  AND  100,  glOT  9 
(FIGS.  3.94  THROUGH  301^ 

A  total  of  22  individual  masts  of  six  different  types  were  erected 
at  intervals  of  approximately  500  ft  away  from  GZ  starting  at  4050  ft. 
All  installations  were  made  with  an  electrically  non-functioning  eu^tenna 
supports  at  the  top  facing  GZ.  The  masts  were  giiyed  so  that  the  blast 
forces  would  act  between  twp  sets  of  guys.  A  damage  summary  of  these 
test  grov^js  is  shown  in  Table  3.16. 

3.9.1  Antenna  Support  AB-26C/CR-Test  Groups  39,  40,  and  49,  Shot  9 
(Figs.  3.94  through  3.104) 

a.  DESIGN:  Atop  each  mast  was  mounted  a  6  ft  diameter  steel 
perforated  parabolic  reflector  with  two  sets  of  outriggers  attached  to 
the  reflector  and  guy  anchors  so  as  to  resist  twistiiog.  This  mast  is 
not  normally  used  for  supporting  parabolic  reflectors.  The  back-i;?)  guy 
was  attached  to  the  top  of  the  mast  and  oriented  in  line  with  GZ  so  as 
to  resist  the  blast  forees.  The  mast  and  reflector  were  painted  olive 
drab. 

b.  RESULTS: 

(l)  Test  Groiq)  39  -  located  4050  ft  from  GZ. 


144 

SECRET  -  RESTRICTED  DATA 


The  stjpport  received  severe  damage  fl*oni  the  blast 
forces.  The  support  collapsed  with  all  mast  sections  receiving  suf¬ 
ficient  damage  to  require  replacement.  All  guys,  anchors,  and  hardware 

items  remained  intact  and  serviceable.  One  guy  chain  link  on  tiie 

back-vq>  guy  assembly  was  broken.  This  failure  was  probably  due  to  a 
poorly  welded  link.  The  parabolic  reflector  was  severely  damaged, 
probably  as  a  result  of  the  mast  collapse.  Painted  surfaces  cuid  the 
nylon  covering  of  steel  guy  wire  rope  exposed  to  the  blast  center 
received  light  thermal  damage.  Paint  surfaces  were  charred.  The  nylon 
covering  was  slightly  fused. 

(2)  Test  Ch:*oiqp  40  -  located  4600  ft  frcmi  GZ. 

The  siqpport  received  severe  damage  from  the  blast 
forces.  The  sv^port  collapsed  with  all  mast  sections  receiving  suf¬ 
ficient  damage  to  require  replacement.  All  gtiys,  anchors,  and  hardware 

items  remained  intact  and  serviceable.  The  forward  anchors  were  raised 

out  of  the  ground  fr<m  6  in.  to  18  in.  from  the  pre-blast  position. 

Two  of  the  boom  sections  remained  serviceable.  The  parabolic  reflector 
was  severely  damaged,  probably  as  a  resvilt  of  the  mast  collapsing.  The 
dacron  outrigger  guys  which  faced  towards  the  blast  center  failed. 
Painted  surfaces,  dacron  outriggers,  and  the  nylon  covering  of  the 
steel  guy  wire  rope  facing  the  blast  center  received  light  thennal 
damage.  Paint  surfaces  were  charred.  The  dacron  and  the  nylon  cover¬ 
ing  were  slightly  fused. 

(3)  Test  Group  49  -  located  5550  ft  from  GZ, 

The  support  received  severe  damage  from  the  blast 
forces.  The  si;q>port  collapsed  above  the  first  guy  level.  Five  mast 
sections  received  sufficient  damage  to  req\iire  replacement.  TWo  of 
the  mast  sections  and  the  three  boom  sections  remained  intact  ajid 
serviceable  as  did  all  guys,  anchors,  and  hardware  items.  The  parabolic 
reflector  was  moderately  damaged  as  a  result  of  the  mast  collapse. 
Painted  surfaces,  dacron  outriggers,  and  the  nylon  covering  of  the  steel 
guy  wire  rope  facing  the  blast  center  received  light  thermal  damage. 
Paint  surfaces  were  charred.  The  dacron  and  the  nylon  covering  were 
slightly  fused. 

c.  PHOTOGRAPHS;  Pre-  and  postshot  photographs  of  Test  Groups 
39,  40,  and  49  are  shown  in  Pigs.  3.94,  3.95,  and  3.104. 

3.9.2  Mast  AB-224/H  -Test  Grovips  41  and  50,  Shot  9  (Figs.  3.96  through 
3.105) 

a.  DESIGN:  At  the  top  of  each  mast  a  three-section  whip 
antenna  was  mounted  to  a  non-flexlble  adaptor.  The  whip  auitenna 
consisted  of  one  Mast  Section  MS-116,  one  ^fest  Section  MS-117  and  one 
Mast  Section  MS-118  with  an  assembled  length  of  approximately  9  ft. 

The  mast  was  oriented  so  that  the  blast  forces  would  occur  between  two 
sets  of  guys.  The  mast  and  antenna  were  painted  olive  drab. 

b.  RESULTS; 

(l)  Test  Qroip  41  -  located  4625  ft  fi*<Hn  GZ, 

Siqjport  was  severely  damaged  by  the  blast  forces.  The 
nast  buckled  at  the  joint  of  the  third  section  from  the  top.  The  mast 
remained  upright  up  to  the  joint  of  buckling.  Because  of  the  construc¬ 
tion  it  would  be  necessary  to  replace  the  entire  unit.  Light  thennal 
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Fig.  3.94  Shot  9,  Test  Group  39,  Antenna  Mast  A^26/CR,  (Top  left- 
close-up,  after;  BottOTi  right-Reflector,  after) 

4050  ft,  40.5  cal,  8  psi. 
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damage  to  painted  surfaces  eind  nylon  guy  surfaces  facing  blast  center. 
Guys,  guy  stakes,  and  hardware  it^s  remained  intact  and  sez*vlceable. 

(2)  Test  Grot;^  50  -  located  5575  ft  frcaa  GZ, 

No  damage  by  blast  forces.  Mast  and  antenna  erect  and 
intact.  Very  light  damage  thenaal  forces.  Slight  fusing  of  the 
nylon  guy  s\jrfaces  facing  the  blast  center.  Slight  charring  of  paint 
surfaces  facing  the  blast  center. 

c.  PHOTOGRAPHS:  Pre-  and  postshot  photographs  of  Test  Groups 
41  and  50  are  shown  in  Figs.  3.96  and  3.105. 

3.9.3  Antenna  System  AS-19(  )/TRC-1-  Test  Groups  42,  43,  suid  100,  Shot 
9  (Pigs.  3.97,  3.93,  and  3.110) 

a.  DESIGN:  For  each  Installation  the  antenna  was  oriented 
normal  to  GZ,  and  the  mast  was  oriented  to  receive  the  blast  forces 
between  the  guys.  The  masts  were  painted  olive  drab.  A  damage  summary 
of  these  test  gro^;^>s  is  shown  in  Table  3.16. 

b.  RESULTS; 

(1)  Test  Group  42  -  located  4650  ft  from.  GZ. 

The  antenna  system  received  severe  damage  frtmi  the 
blast  forces.  The  antenna  si:9>port  collapsed.  The  antenna  array  was 
separated  from  the  si^port  as  a  result  of  the  suppoi*t  collapse  and  broke 
into  several  parts.  The  coaxial  cable  tore  from  the  cable  connector  at 
the  TJ^per  end.  All  mast  sections  were  bent.  The  mast  base  pulled  out 
from  the  ground,  severely  bending  the  base  plate.  The  two  top  forward 
guys  and  the  bottom  forward  guy  failed  at  the  mast  end.  Antenna  system 
received  moderate  damage  from  the  thenoal  forces.  That  portion  of  the 
surfaces  exposed  to  the  blast  center  of  antenna  insulators,  the  fiber¬ 
glass  mast  section,  the  mibber  covered  coaxial  cable,  the  friction  tape, 
and  painted  steel  mast  sections  were  charred  but  ranained  serviceable. 

Th  friction  tape  was  used  to  secvire  the  coaxial  cable  to  the  mast  at 
regular  intervals  for  the  entire  height. 

(2)  Test  Girovqp  43  -  located  4900  ft  frcmi  GZ. 

The  antenna  system  received  severe  damage  from  the 
blast  forces.  The  antenna  support  collapsed.  The  two  top  forward 
nylon  guys  failed.  The  top  steel  mast  section,  the  fiberglass  mast 
section,  and  the  antenna  array  were  separated  from  the  nmst.  The 
antenna  array  was  severely  damaged  by  the  fall.  Three  of  the  elements 
were  broken  at  the  base  fitting.  The  mast  section  below  the  first  guy 
level  buckled  and  the  four  sections  above  were  bent.  The  coaxial  cable 
was  torn  free  of  the  cable  connector  at  the  upper  end.  Many  of  the 
mast  conponents  could  be  reused.  The  antenna  system  received  moderate 
to  light  thermal  damage  on  the  surfaces  of  all  parts  facing  the  blast 
center.  The  painted  zoast  sections  were  slightly  charred.  The  nylon 
guys,  antenna  insulators,  fiberglass  mast  section,  rubber  covered  coaxial 
cable,  8uxi  the  friction  tape  used  to  secure  the  coaxial  cable  to  the 
masts,  were  charred  but  remained  serviceable. 

(3)  Test  Group  100  -  located  6350  ft  from  GZ. 

The  antenna  system  received  severe  d£unage  from  the 
blast  forces.  The  antenna  support  collapsed.  There  were  no  gioy 
failures.  The  antenna  remained  attached  to  the  mast.  Three  of  the 
antenna  elements  were  broken  as  a  result  of  the  fall.  The  mast  base 
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Test  Group  41,  Antenna  Mast  AB-224/U,  (Top  Left' 
Top  right-after;  Center  Close-up  of  Antenna  Base 
4625  ft,  32.5  cal,  6.8  psi. 
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Shot  9^  Test  Group  42^  Anteiuia  Systcaa  A::^iy/*rK01« 

(Top  left-before.  Top  right-after;  Bottom  left.  Antenna 
Base-after;  Bottom  Right,  View  of  Break  at  Top  of  Mast- 
after.)  4650  ft,  32.5  cal,  6.8  psi. 
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was  severely  daaiaged.  The  second  loast  section,  below  the  first  guy 
level,  buckled.  The  first  section  above  and  the  first  section  below 
the  buckled  section  were  bent.  Guys,  stakes  and  hardware  items  remained 
intact  and  serviceable.  The  emtenna  system  received  light  thermal  damage 
on  the  surfaces  of  all  parts  facing  the  blast  center.  The  nylon  guys 
showed  slight  evidence  of  fusing.  The  plastics  used  were  slightly 
charred.  The  rubber  covered  coageial  cable  and  the  friction  tape  used 
to  secure  it  to  the  mast  showed  slight  evidence  of  charring. 

c.  PHOTOGRAPHS:  Pre-  and  postshot  photographs  of  Test  Groiq}8 
42,  43»  and  100  are  shown  in  Figs.  3.97,  3.^,  and  3.110. 

3.9.4  Mast  AB-155/U  -  Test  Groiqas  44,  32,  and  34,  Shot  9  (Figs.  3*99, 

3.107,  and  3.109) 

a.  DESIGN:  Each  test  groiq}  consists  of  two  masts  with  a  50  ft 
length  of  copper  antenna  wire  strung  between,  oriented  so  that  the 
antenna  was  normal  to  GZ.  The  masts  were  oriented  so  that  the  blast 
forces  occurred  between  two  sets  of  guys.  A  damage  suoanary  of  these 
test  grovqps  is  shown  in  Table  3.16. 

b.  RESULTS; 

(1)  Test  Group  44  **  located  4900  ft  from  GZ. 

The  antenna  system  received  severe  damage  frasa  the 
blast  forces.  Both  msts  collapsed.  One  halyard  pulley  failed. 

Several  guy  insulators  were  broken.  One  snap  which  secured  a  set  of 
three  forward  guys  failed,  releasing  all  three  of  the  gx^rs.  All  forward 
stakes  either  pulled  out  or  were  loose  and  about  one-half  out  of  the 
ground.  Light  thermal  damage  to  the  antenna  system  on  those  surfaces 
of  masts  emd  guys  which  faced  the  blast  center.  Faint  slightly  chaired. 
Nylon  guys  partially  fused. 

(2)  Test  Groiq>  52  -  located  5625  ft  from  GZ. 

The  antenna  system  received  severe  damage  frcna  the 
blast  forces.  Both  masts  collapsed.  Ckie  forward  guy  failed.  Each 
mast  had  one  stake  nearest  the  blast  center  pull  out  of  the  ground. 

One  of  the  stakes  pulled  out  ccmpletely,  the  other  was  raised  three 
Inches.  All  but  one  of  the  guys  remained  Intact  and  reusable*  All 
hardware  reusable*  Light  thermal  damage  to  the  antenna  system  on  those 
surfaces  of  masts  and  guys  which  feiced  the  blast  center.  Faint  on  mast 
sections  slightly  charred.  Nylon  giay  ropes  showed  slight  evidence  of 
fusing. 

(3)  Test  GrovQ)  54  -  located  5675  ft  from  GZ. 

The  antenna  system  received  severe  damage  fr<m  the 
blast  forces.  Both  masts  collapsed.  Each  mast  had  one  forward  stake 
pull  out  of  the  ground.  One  of  the  stakes  pulled  out  conqpletely,  the 
other  was  raised  three  Inches.  All  guys  and  hardware  items  rosained 
Intact  and  serviceable.  Very  light  thermal  damage  to  the  antenna  syst^ 
on  surfaces  of  masts  and  guys  which  faced  the  blast  center.  Traces  of 
paint  charring  on  the  mast  sections.  Dacron  guy  rqpes  showed  less 
evidence  of  fusing  than  the  nylon  ropes  at  the  same  distance  from  the 
blast  center. 

e.  PHOTOGRAPHS;  Pre-  and  postshot  photographs  of  Test  Groups 
44,  52,  and  54  are  shown  in  Figs.  3.99,  3.107,  and  3.109. 
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Fie.  3.99  Shot  9,  Test  Group  44»  Antenna  Mast  AB-155/U. 
(Top-before,  Bottom-after) 

_  _  ^  r  ^  _  T  O  ®  T 
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3 ♦9.5  Lightweight  Masts  -  Test  Groiaps  45.  46,  51.  and  53.  Shot  9 

(Figs.  3.100,  3.101,  3.106,  arid  3.108 

a.  DESIGN:  The  masts  were  oriented  so  that  the  blast  forces 
would  occur  between  two  sets  of  guys.  A  damage  stnmnary  of  these  test 
groiQ>s  is  shown  in  Table  3.16. 

(1)  Test  Groiq)  No.  45  -  Ibe  mast  was  xaade  of  twelve 
I-I/2  in.  square  x  30  in.  long  magnesium  tubular  sections  using  dacron 
guys. 

(2)  Test  Groig)  No.  46  -  The  mast  was  made  up  of  fourteen 
1-1/2  in.  diameter  x  26  in.  long  fiberglass  tubular  sections  with 
tapered  ends  using  nylon  guys. 

(3)  Test  Group  No.  51  -  The  mast  was  made  up  of  twelve 
I-I/2  in.  diameter  x  30  in.  long  magnesliUB  tubular  sections  with  an 
enlarged  swaged  Joint  at  one  end  using  nylon  guys. 

(4)  Test  Groiq)  No.  53  -  The  mast  was  made  up  of  twelve 
I-5/3  in.  diameter  x  30  in.  long  convolute  wound  fiberglass  tubular 
sections  with  coiq)llng  Joints  using  dacron  guys. 

b.  RESULTS: 

(1)  Test  Grovqp  45  -  located  4925  ft  from  GZ.  The  mast 
received  severe  damage  from  the  blast  forces.  Collapse  of  the  mast  may 
have  been  caused  by  failure  of  the  forward  guy  snap  retainers  on  the 
guy  plates.  The  mast  sections  were  separated  and  scattered,  some  as 
far  as  200  ft  away.  The  antenna  array  was  severely  damaged.  The  mast 
sections  and  guys  remained  serviceable.  Light  therml  damage  to  dacron 
g;iy  surfaces  which  faced  the  blast  center.  Fusing  of  the  dacron  was 
somewhat  less  than  for  the  nylon  guys  at  the  same  distance  from  the 
blast  center. 

(2)  Test  Grovg)  46  -  located  4950  ft  from  GZ.  Severe  blast 
damage  to  mast  and  anteima  array.  The  mast  collapsed  and  as  a  result 
three  of  the  antenna  elements  were  broken.  Three  of  the  mast  sections 
were  broken  at  joints.  Guy  snap  retainers,  on  the  guy  plates  at  all 
three  guy  levels  for  the  forward  guys,  failed,  releasing  the  guys. 

Light  thermal  damage  to  the  nylon  guy  surfaces  which  faced  the  blast 
center.  The  nylon  guys  showed  slight  evidence  of  fusing. 

(3)  Test  Group  51  -  located  5550  ft  from  GZ.  Moderate 
damage  by  blast  forces  to  the  mast.  The  mast  did  not  collapse.  The 
antenna  array  was  undamaged.  Guy  snap  retainers  on  guys  in  the  plates 
of  the  lower  and  middle  fort«'ard  guys  failed,  releasing  both  guys.  The 
installation  remained  serviceable,  requiring  approximately  one-half 
hour  to  repair. 

(4)  Test  Group  53  -  located  5575  ft  from  GZ.  Severe  blast 
daiim.ge  to  the  mast  and  antenna  array.  Deumge  to  the  antenna  array  was 
due  to  the  mast  collapse.  Two  antenna  elements  were  broken.  Three  of 
the  mast  sections  failed  at  Joints.  Guy  snap  retainers,  on  the  gxiy 
plates  at  all  three  guy  levels  for  the  forward  guys  failed,  releasing 
the  guys.  Dacron  guys  received  light  thennal  damage  evidencing  slight 
fusing  of  the  surfaces  which  faced  the  blast  center.  Fusing  was  less 
than  for  the  nylon  guys  at  the  same  distance  from  the  blast  center. 

c.  PHOTCXjRAFHS:  Pre-  and  postshot  photographs  of  Test  Groiq>s 
45,  46,  51,  and  55  are  shown  in  Figs.  3.100,  3.101,  3.106,  and  3.103. 
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Shot  9,  Test  Group  45>  Magnesium  Mast,  30  Tt»  (Top 
left-before,  Top  right-after;  Bottom  left.  Top  of 
Mast-after;  Bottom  right.  Broken  Mast  Joints-af ter • ) 
4925  ft,  29*5  cal,  6.2  psi. 
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Shot  9,  Test  Group  46,  Magnesim  Mast, 
left-before,  Top  right-after;  Bottom, 
Sections—after)  4950  ft,  29«5  cal.  6. 
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3.9.6  Antenna  Groiqp  -  AN/GRA-4»  Test  QrovipB  47  and  48,  Shot  9 

(Pigs.  3.102  and  3.103) 

a.  DESIGN:  The  antenna  was  strung  between  the  two  masts  which 
were  erected  30  ft  apart.  The  msts  were  oriented  so  that  the  antenna 
was  noznaal  to  GZ  and  the  blast  forces  occurred  between  two  sets  of  guys 
on  each  mast.  A  damage  sunmaxy  of  these  test  gro\:qps  is  shown  in  Table 
3.16. 

b.  RESULTS: 

(1)  Test  Groi^  47  -  located  3000  ft  from  GZ.  The  antenna 
system  received  severe  damage  from  the  blast  forces.  Both  masts 
collapsed.  Several  guys  failed  on  both  mast  Installations.  Stakes 
remained  in  position.  The  fiberglass  base  Insulators  were  undamaged  by 
blast  or  thermal  forces.  Light  thermal  damage  to  the  dacron  guy 
surfaces  which  faced  the  blast  center.  Fusing  on  guy  siorfaces  less 
than  for  the  nylon  guys  at  same  distance  fjrom  the  blast  center.  The 
masts  were  not  serviceable. 

(2)  Test  Group  43  -  located  3000  ft  from  GZ.  The  antenna 
system  received  severe  damage  from  the  blast  forces.  Both  masts 
collapsed.  All  guys,  guy  stakes,  hardware  items,  and  the  antenna 
remained  Intact  and  reusable.  The  fiberglass  base  insulators  were 
undamaged  ly  the  blast  forces  or  the  thermal  radiation.  Antenna  system 
was  not  serviceable.  Light  thermal  damage  to  the  nylon  guy  swfaces 
which  faced  the  blast  center.  Slight  fusing  was  s^re  than  for  the 
dacron  guys  at  the  same  distance  trca.  the  blast  center. 

c.  PHOTOGRAPHS:  Pre-  and  postshot  photographs  of  Test  Gro\;q)8 
47  and  48  are  shown  in  Figs.  3.102  and  3.103. 

3.10  RADIO  SETS  TEST  GROUPS  33  -  38.  80  -  82,  SHOT  9  (FIGS.  3.111  > 
- - 

a.  DESIGN:  Radio  Sets  AN/GRC-26  with  K-32  trailers  were  placed 
in  sandbagged  revetments  4  ft  deep,  at  1700,  3300,  4500,  and  3300  ft 
from  GZ.  The  S-36  Shelters  were  oriented  with  the  doors  facing  the 
blast.  The  shelter  at  1700  ft  was  protected  on  the  top  by  24  in.  of 
earth  cover.  Shelters  at  3300,  4300,  and  3300  ft  from  GZ  were  protected 
on  the  top  by  12  in.  of  earth  cover.  All  doors  were  closed  at  the  time 
of  the  blast.  The  K-32  trailers  containing  PE>93  Power  Units  were 
placed  in  3  ft  deep  trenches  with  open  inclines  at  either  end.  All 
trenches  were  oriented  radial  to  the  blast  with  one  exception.  The 
trench  at  3300  ft  from  GZ  was  normal  to  the  blast. 

(1)  Test  Group  80  consisted  of  an  AN/GRC-9  Radio  placed  in 
an  Ordnance  Corps  l/4  ton  Jeep.  (Test  Group  80  also  included  an  S-36 
Shelter  movinted  in  an  Ordnance  Corps  2-1/2  ton  truck.  This  shelter  was 
sandbagged  to  the  equipment  weight  of  AN/GRC-26  equipment.)  This  test 
gro\;^)  was  located  at  1630  ft  from  GZ. 

(2)  Test  Qroxsp  31  consisted  of  an  AN/GRC-9  Radio  Set 
mounted  in  an  Ordnance  Corps  1/4  ton  4x4  truck  and  eux  AN/GRC-26  Radio 
Set  mounted  in  an  Ordnance  Corps  2-1/2  ton  truck.  This  test  grotq)  was 
located  2423  ft  from  GZ. 

(3)  Test  Group  82  consisted  of  an  AN/GRC-9  Radio  Set 
mounted  in  an  Ordnance  Corps  I/4  ton  Jeep  (Test  Group  82  also  Included 
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Shot  9,  Test  Group  47,  Antenna  System  AN-GRA-4 
(Top-before,  Center-after,  Bottom-after) 

5000  ft,  28.5  cal,  6  psi. 
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lot  9,  Test  Group  48,  Antenna  Systsn 
(ttom  left-after,  Bottom  right-after 


Fig.  3.105  Shot  9,  Test  Group  50,  Antenna  fbst  AB-224/U. 
(Top-before,  Bottom-after) 

5575  ft,  25  cal,  5.4  psi. 
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Shot  9,  Test  Group  51,  Antenna  mst  Magnesixan 
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Fig.  3.107  Shot  9,  Test  Group  52,  Antenna  Mast  A&-155/U.  (Top 
left-before,  Test  Group  52  in  Foreground,  Top  right- 
after,  Bottom-after)  5625  ft,  24*5  cal,  5.3  psi. 
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Fig.  3.103  Shot  9,  Test  Group  53,  Antenm  Mast,  30  ft.  Fiberglass 
(Top  left-bafore.  Top  right-^fter;  Bottom  left,  Broken 
Top-after,  Bottom  right.  Broken  Mast  Section-after.) 
5575  ft,  24.5  cal,  5.4  psi. 
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Fig.  3,109  Shot  9,  Test  Group  54»  Antenna  ffast  AB-155/U,  (Top  left-before,  Top  ri^t- 
after.  Bottom  ri^t,  Guy  and  Anchor-after.)  5675  ft,  24  cal,  4.6  psi. 


Shot  9»  Test  Group  100,  Antenna  System  AS“19/^RC— 1. 
(Top  left-before,  Top  right-after;  Bottom  left. 
Antenna  base-after;  Bottom  right.  Bent  h&st  Section- 
after.)  6350  ft,  19.5  cal,  4.6  psi. 
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Shot  9,  Test  Group  55»  AN/GRC-26  Radio  Set  (RwettTO) 
(Top  left-before,  Bottom  left-after,  Top  right.  Side 
View-after,  Bottom  right.  Rear  View-after.)  1700  ft, 
91  cal,  13.8  psi,  3600  r  at  Surface,  572  r  in  S-56 
Shelter. 
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Fig..  3.113  Shot  9,  Test  Group  55,  AN/GRC-26  Radio  Set  Details.  (Top, 
Interior  View  before  Blast,  Bottom,  Interior , View  after 
Blast.)  Radio  Recei/er  Taken  out  before  Picture  Taken. 
1700  ft,  91  cal,  13.8  psi,  3600  r  at  Surface,  572  r  in 
Shelter. 
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Shot  9,  Test  Group  56,  AN/GRC-26  Radio  Set  (Revetted) 
(Top  left-before,  Dottom  left-after.  Top  ri^t.  Rear 
View-before,  Bottom  right.  Rear  View-after*)  3500  ft 
49  cal,  9*4  psi,  840  r  at  Surface,  316-168  r  in  3^56 
Shelter. 
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Shot  9,  Test  Group  56,  PE-95  Power  Unit,  Part  of 
AN/GRC-26  Radio  Set  (In  Open  Ended  Pit) .  (Top- 
before,  Bottom-after)  3500  ft,  49  cal,  9«4  psi» 
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Shot  9,  Test  Group  56,  AN/GRC-26  Radio  Set  Detail  Photos  (After) 
Top  left,  interior  of  S-56  Shelter  before  blast;  lower  left, 
BC-610  Transmitter,  front  view;  bottom  right,  BC--610  Transmitter, 
rear  view,  panel  removed;  top  right,  shelter  interior  after  bias' 
3500  ft,  49  cal,  9.4  psi,  840  r  at  surface,  316-168  r  in  shelter 
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Fig.  3.117  Shot  9,  Test  Group  57,  AN/GRC-26  Radio  Set. 

^YQp*b0Fore,  Cent er^af ter.  Bottom,  Rear  View™ 
after)  4500  ft,  34  cal,  7  psi,  200  r  at 
Surface,  96  r  in  S—56  Shelter . 
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Fig.  3.117A  Shot  9,  Test  Group  57,  AN/GRC-26  Details. 

(Top  left-interior  View  before  Blast,  Top 
right  and  Bottom,  Interior  View  after  Blast) 
4500  ft,  34  cal,  7  psi,  200  r  at  Surface, 

%  r  in  aielter. 


175 

SECRET  -  RESTRICTED  DATA 


Shot  9,  Tost  Group  57,  PB-95  Power  Unit  in  S-56 
Shelter.  (Top-before,  Bottom-after)  4500  ft, 
34  cal,  7  psi,  200  r  at  Surface,  96  r  in  S-56 
Shelter. 
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Shot  9,  Test  Group  58,  AN/GRC-26  Radio  Set.  (Top  left- 
before,  Bottom  left-after;  Top  right,  rear  view-before 
Bottom  right,  rear  view-after)  5500  ft,  25  cal,  5.6 
psi,  80  r  at  Surface,  44  r  in  S-56  Shelter. 
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Shot  9,  Test  Group  5B,  AN/GRC-26  Radio  Set^  Detail 
Photos*  (Top  left.  Interior  View  before  Blast;  Top 
right  and  Bottan,  Interior  Views  of  S-56  Shelter 
after  Blast*)  5000  ft,  25  cal,  5 .6  psi,  80  r  at 
Surface,  44  r  in  S-56  Shelter* 
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Shot  9,  Tost  Group  80,  AN/GRC-9  Radio  Set  in  Ordnance  Corps 
Jeep.  (Top  left-before.  Bottom  left-after;  Top  right-before 
Bottom  right— after)  I65O  ft,  94.5  cal,  14  psi,  368  r  at 
Surface. 
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Shot  9,  Test  Group  81,  AN/GRC-9  on  Ordnance  Co: 
(Top  left-before.  Top  right-after.  Bottom,  Froi 
2425  ft,  58.5  cal,  10,6  psi,  2280  r  at  Surface 
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Fig.  3.124 


Shot  9,  Test  Group  82,  Radio  Set  AN/GRC-9  in  Ordnance  Jeep. 
(Top-before,  Bottan-after.  Bottom  View  Taken  after  Jeep 
had  been  Driven  Under  its  Own  Power  from  the  Test  Site.) 
4550  ft,  33.5  cal,  6.9  psi. 
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TABLE  3.16  -  Daioage  Susuoary  of  Antennas  and  Masts 
Test  Groups  39  -  54  and  ICX)  -  Shot  9 


Test 

Group 

Ft 

from 

Damage 

No. 

GZ 

Cal. 

psi 

Thermal 

Blast 

Remarks”*" 

39  -  AB-26/CR 

4050 

40.5 

8 

N 

S 

Collapsed 

40  -  AB-26/CR 

4600 

32.5 

6.8 

N 

S 

Collapsed 

41  -  AB-224/U 

4625 

32.5 

6.8 

N 

S 

Collapsed 

42  -  AS-I9/TRC-I 

4650 

32.5 

6.8 

M 

S 

Collapsed 

43  -  AS-19/TRC-1 

4900 

29.5 

6.2 

M 

S 

Collapsed 

44  -  AB-155/U 

4900 

29.5 

6.2 

N 

s 

Collapsed 

45  -  Lt  Wt  Mag. 

30  ft 

4925 

29.5 

6.2 

N 

S 

Collapsed 

46  -  Lt  Wt  Fiber¬ 
glass  30  ft 

4950 

29.5 

6.2 

N 

S 

Collapsed 

47  -  AN/GRA-4 

5000 

28.5 

6.0 

N 

S 

Collapsed 

48  -  AN/GRA-4 

5000 

28.5 

6.0 

N 

S 

Collapsed 

49  -  AB-26/CR 

5550 

25 

5.4 

N 

s 

Collapsed 

50  -  AB-224/U 

5575 

25 

5.4 

N 

s 

Negligible 

51  -  Lt  Wt  Mag. 

5550 

25 

5.4 

N 

M 

Antenna  dis¬ 
torted  and  bent 

52  -  AB-I55/U 

5625 

24.5 

5.4 

N 

S 

Collapsed 

53  "  Lt  Wt  Fiber¬ 
glass 

5575 

24.5 

5.4 

N 

S 

Collapsed 

54  -  AB-I55/U 

5675 

24 

5.3 

N 

S 

Collapsed 

100  -  AS-I9/TRC-I 

6350 

19.5 

4.6 

N 

S 

Collapsed 

Note  1;  In  all  instances  antenna  hardware,  guys  and  some  antenna  mast 
sections  are  salvageable  for  reuse. 

an  S-56  Shelter  mounted  on  an  Ordneuice  Corps  2-1/2  ton  truck).  This 
shelter  was  seindbagged  to  the  equipment  weight  of  an  AN/GRC-26  equip¬ 
ment.  This  test  group  was  located  4550  ft  from  GZ. 

b.  RESULTS;  Thise  test  groups  received  varying  degrees  of 
damage.  A  damage  suiOEmary  is  shown  in  Table  3*17. 

c.  PHOTOGRAPHS:  Pre-  and  post-Shot  9  photographs  of  Test  Groups 
55  -  58,  80  -  82  are  shown  in  Figs.  3.111  -  3.124. 

3.11  SHELTERS  -  TEST  GROUPS  59  -  64,  80  -  82,  SHOT  9  (FIGS.  3.125  - 
3.133) 

a.  DESIGN;  The  S-56  shelters  contained  no  equipment  and  were 
located  with  sandbags  to  the  approximate  weight  of  the  AN/GRC-26  equip¬ 
ment.  Film  badges  were  placed  in  each  shelter.  Test  Group  59  was 
placed  2325  ft  from  GZ.  It  was  reveted  and  sandbagged  in  the  same 
manner  as  Test  Groups  55  through  58.  The  open  end  was  faced  away  from 
GZ.  The  top  was  protected  by  24  in.  of  earth  cover.  Test  Groups  60 
through  64  were  placed  on  the  surface  at  distances  of  3050,  3100,  3650, 
4650,  and  5625  ft  from  GZ.  The  S-56  shelter  (Test  Group  60)  at  3050  ft 
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NCTE*  Mounted  in  Ordnance  Corps  l/4  ton  Jeep. 

Sangjlfts  of  damaged  equipment  returned  to  Coles  Signal  Laboratory  where  it  has  been  analyzed  in 
detail.  The  detailed  analyses  are  on  file  at  this  laboratory.  The  findings  corroborate  the 
damiigt^  criteria  contained  in  this  suBsnary* 


frtsi  GZ  was  modified  by  the  addition  of  various  types  of  insxilatizig 
materials  to  the  shelter  vails.  Heavy  steel  guys  were  used  to  tie  down 
the  shelters,  since  primary  interest  for  these  test  groups  was  thermal 
effects  (Test  Qroiq>s  60  and  61),  The  other  shelters  were  free  to  move. 

(1)  Test  Groiq>  80  consisted  of  S-56  Shelter  mounted  on 
an  Ordnance  Corps  2-1/2  ton  truck.  (Test  Groi^  80  also  included  an 
AN/QRC-9  radio  set  moimted  in  an  Ordnance  Corps  l/4  ton  Jeep.)  This 
test  groiqp  was  located  1650  ft  from  GZ. 

(2)  Test  Ch^>iqp  82  consisted  of  an  S-56  Shelter  mounted  on 
an  Ordnance  Corps  2-1/2  ton  truck  (Test  Groi^  82  also  included  an 
AN/GRC-9  radio  set  moimted  in  an  Qtdnance  Corps  I/A-  ton  Jeep) .  This 
test  groiQ)  was  located  4550  ft  fr(M  GZ. 

b.  RESULTS:  The  thermal  damage  to  all  shelters  was  llf^t  to 
none.  All  shelters  received  severe  blast  damage.  Reference  should  also 
be  made  to  Section  3.10  which  contains  a  damage  summary  of  the  damage  to 
AN/GRC-26  radio  sets  housed  in  S-56  type  shelters.  A  damage  sumiary  of 
these  test  groiq>s  is  shown  in  Table  3.18. 

c.  PHOTOGRAPHS;  Pre-  and  post-Shot  9  photographs  of  these  test 
groins  are  shown  in  Figs.  3.125  through  3.133. 

3.12  SIGNAL  SUPPLY  POIMTS -  TEST  GROUPS  65  THROUGH  69.  AND  102,  SHOT  9 

(FIGS.  3.134  THROUGH  3~Tl3^ 

a.  DESIGN:  Prototype  signal  svqiply  points  were  located  on  the 
surface  at  distances  of  1900,  3150,  3700,  4675,  5625,  and  3175  ft  from 
GZ.  The  siq>ply  point  (Test  Qroiqp  102)  at  3175  ft  was  placed  in  a  4  ft 
deep  trench.  All  other  simply  points  were  on  the  surface  without  cover 
or  protection.  Included  in  the  supply  points  were  items  such  as  field 
wire  on  drums  auod  in  di^ensers,  cable,  power  units,  and  components  of 
radio  sets. 

b.  RESULTS:  A  damage  sumaary  for  these  test  groiqps  is  shown  in 
Table  3.19. 

c.  PHOTOGRAPHS;  Pre-  and  post-Shot  9  photograidis  of  these  test 
grovqps  are  shown  in  Figs.  3.134  throu^  3.139. 

3.13  FOXHOLES- TEST  GROUPS  70  THR01K21  76.  AND  101,  SHOT  9  (FIGS.  3.140 

THROUGH 

a.  DESIGN:  Foxholes  2ftx6ftx4ft  were  located  at  1000  ft 
Intervals  along  the  West  side  of  the  radial  pole  line,  at  distances  of 
1775,  2800,  3800,  4800,  5800,  6800,  and  7800  ft  from  GZ.  Each  fojddole 
contained  a  fabric  dummy  stuffed  with  straw  with  a  field  type  radio 
AN/PRC-6  or  AN/PRC-10  strapped  to  its  back.  Each  fosdiole  also  contained 
an  EE-8  field  telej^one.  Film  badges  were  placed  on  each  dummy  and  a 
film  badge  was  also  placed  in  each  fo:diole.  Test  Groiq:  101  consisted  of 
two  fabric  dummies  filled  with  straw  and  placed  facing  each  other  in  a 
2ftx6ftx4ft  foxhole  located  1725  ft  from  GZ.  This  foxhole  and 
the  two  dinamies  were  part  of  Progrtm  9.  Dy  mutual  agreement  two  radio 
sets  were  provided  from  Project  3.20.  One  Radio  Set  AN/PRC-6  was  placed 
in  the  arms  of  one  of  the  dusmies  and  a  Radio  Set  AN/PRC-IO  was  placed 
in  the  arms  of  the  other  dummy.  High  speed  photography  of  this  installa¬ 
tion  was  secured  during  the  shot.  A  damage  summary  of  these  test  groups 
is  shown  in  TUble  3.20. 
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Fig.  3.125  Shot  9,  Test  Group  59»  Shelter  S-56  (Revetted)  with  Front 
Away  frran  Ground  Zero.  (Top— before.  Bottom— after ) 

2325  ft,  72  cal,  11.6  psi,  2440  r  at  Surface. 
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0,  Shelter  S-56  Modified.  (Top-before, 
Side-after,  Right,  Rear-after,  Bottom, 

't,  57.5  cal,  10.4  psi,  1480  r  at  Surface 
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Shot  9,  Test  Group  61,  Shelter  S-56  (Standard) .  (Top-before 
Second-after,  Left,  Side-after,  Right,  Rear-after,  Bottom, 
Front-after)  3100  ft,  56  cal,  10.4  psi,  1400  r  at  Surface. 
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Fig,  3,129  Shot  9,  Test  Group  62,  PE-95  Power  Unit  in  K-52  Trailer  in 
Open  Pit  Normal  to  Ground  7ero,  (Top-before,  Bottom-after) 
3650  ft,  46  cal,  9,0  psi. 
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Fig,  3.130  Shot  9,  Test  Group  63 »  Shelter  S-56.  (Top-before,  Bottom 
left-«.fter.  Side  View,  Bottom  right-after.  Front  View) 
4650  ft,  32.5  cal,  6.6  psi,  160  r  at  Surface. 
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Fig,  3*131  Shot  9,  Test  Group  64,  Shelter  3^56#  (Top-before^  Bottom 
left-after,  Side  View,  Bottom  right-after.  Front  View) 
5625  ft,  24  cal,  5*4  psi,  SO  r  at  Surface, 


194 

SECRET  -  RESTRICTED  DATA 

f 


SECRET- RESTRICTED  DATA 


Fig.  3.134  Shot  9,  Test  Group  65,  Signal  Supply  Point. 
(Top-before,  BottCMn-after) 

1900  ft,  88.5  cal,  12.8  psi,  3160  r  at  Surface. 
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Fig.  3*136  Shot  9,  Test  Group  67,  Fig,  3*137  Shot  9,  Test  Group  68, 

Signal  Supply  Point.  (Top-before,  Signal  Supply  Point.  (Top^before, 

Bottom-after) ,  3650  ft,  46  cal,  9*0  Bottcxn-after)  4675  ft,  32  cal,  6.6 

psi,  720  r  at  Siarface,  psi,  160  r  at  Surface, 
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Shot  9,  Test  Group  69,  Signal  Supply  Point.  (Top  laft-hefore.  Top  rlghWftor,  Bottom  left; 
close-up  of  AN/TRC-1  Radio  Set  in  Chests,  Bottom  ri|^t,  eloae-up  of  AH/TBC-l  Radio  Sot, 
Chests  open  to  Show  Condition  Inside,)  5625  ft,  24»5  cal,  5.4  pal,  SO  r  at  Surface. 


Fig.  3.139  Shot  9,  Test  Group  102,  Signal  Supply  Point  in  (^n 
Pit.  (Top-before,  BottMar-after)  In  Top  View  the 
Open  Pit  can  be  Seen  to  the  Right  of  the  Signal 
Supply  Point  on  the  Surface.  3150  ft,  55  cal,  10.2 
psi,  Il60  r  at  Surface. 
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TABLE  3  •18  -  Dasiage  Summary 


Shelters  -  Test  Grovps  59  Through  64,  80,  and  32,  Shot  9 


Test 

Groiq> 

Ft 

from 

M 

Surface 

DAMAGE 

No. 

GZ 

cal 

1^9 

Thermal 

Blast 

Ranarks 

80^ 

1650 

94.5 

14 

3680 

L 

S 

Paint  scorched  on  exposed  ex¬ 
terior  portions  of  belter. 
Front  end  of  shelter  and  door 
blown  in,  frame  twisted, 
damaged  beyond  repair. 

59^^ 

2325 

72 

11.6 

2440 

N 

S 

The  earth  revetment  provided 
adequate  pz^tection  from 
thermal  flux.  The  front  end 
of  this  shelter  was  blown  In 
and  tom  to  pieces.  The  film 
badge  failed  aisd  the  interior 
gamma  radiation  is  not  known. 

60 

3050 

57.5 

1 

10.4 

1480 

L 

S 

Exposed  surface  slightly 
scorched.  Back  of  shelter 
blown  out,  shelter  torn  apart 
and  beyond  repair.  The  film 
badge  not  found  and  Interior 
gamma  radiation  not  known. 

61 

3100 

56 

10.4 

1400 

L 

S 

Exposed  surfaces  slightly 
scorched.  Front  and  back 
blown  out,  sides  and  top 
crushed,  beyond  repair.  Film 
badge  not  found,  interior 
gamma  radiation  not  known. 

62 

3650 

46 

9 

720 

L 

S 

Exposed  surfaces  lightly 
scorched .  Shelter  completely 
demolished. 

4550 

33.5 

6.9 

200 

L 

S 

Exposed  surfaces  scorched. 

Front  blown  in,  top  and  sides 
crushed  in  beyond  repair. 

63 

4650 

32.5 

6.6 

160 

N 

s 

Front  blown  in,  top  demolished, 
sides  crushed,  beyond  repair. 

64 

5625 

24 

80 

N 

1 

s 

Front  blown  in,  top  blown  in, 
one  side  crushed  in,  one  side 
caved  out,  blown  about  5  ft 
from  original  position,  beyond 
repair. 

NOTE;  ^Mounted  on  Ordnance  Corps  2  l/2  ton  truck. 
♦♦Revetted  with  front  away  from  GZ 
♦♦♦Mounted  in  Ordnance  Corps  2  l/2  ton  truck. 
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TABLE  3,19  -  Damage  Sumoary 


Signal  Svipply  Points  -  Test  Groups  65  Through  69,  and  102,  Shot  9 


Test 

Group 

Ft 

froa 

D  A  M  A 

G  E 

No,  ‘ 

GZ 

cal 

psi 

Thermal 

Blast 

Remarks 

65 

1900 

88,5 

12.3 

3160 

L 

L 

2WD-1/TT  field  wire  dispensers 
lij^tly  scorched  on  GZ  side. 
Cable  reels  scattered  and 
blown  Sram  40  to  120  ft  from 
original  position.  One  PB-75 
packing  crate  broken,  light 
damage  to  PE-75  power  unit. 

66 

3150 

55 

10,2 

1160 

s 

L 

Several  wire  cmd  cable  reels 
caught  fire  axid  burned  com¬ 
pletely,  others  burned  throvi^ 
several  layers  of  wire  on 
reels.  One  TRC-1  Transmitter 
burned  up.  Several  cable  reels 
scattered,  PE-75  packing 
crate  broken,  light  damage  to 
PB-75  power  unit. 

102** 

3150 

55 

10,2 

1160 

N 

N 

No  thermal  damage.  Some  of 
items  in  the  pit  covered  with 
dirt,  others  moved  about,  no 
damage. 

67 

3650 

46 

9,0 

720 

N 

N 

No  thermal  damage.  Reels 
scattered  about,  one  PE-75 
packing  case  broken,  no  damage. 

63 

4675 

32 

6,6 

160 

L 

N 

One  reel  W-llO-B  severely 
burned,  slight  scorching  on 
other  exposed  items.  Reels 
and  boxes  scattered  to  30  ft 
from  original  positions,  no 
damage. 

69 

1 

5625 

1 

_ 1 

24.5 

■5.4 

80 

L 

N 

Reel  W-llO-B  burned  about  2  in. 
of  wire  on  outer  layer.  Wrap¬ 
ping  on  other  reels  slightly 
scorched  or  burned,  no  damage 
to  wire  imder  wrappings.  Some 
scattering  of  reels,  no  damage. 

NOTE:  ^Initial  Gamma  (Roentgens) 

*^*This  supply  point  placed  in  a  4  deep  open  pit. 
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TABLE  3*20  -  Damage  Summary 


Foxholes  -  Test  Gro\q>s  70  Through  76,  and  101,  Shot  9 


Test 

Groiq> 

Ft 

fr(»n 

Surface 

nn 

No. 

GZ 

cal 

psi 

Ganma 

Thezmal 

Blast 

Remarks 

101» 

1725 

90 

13.6 

3560 

S 

N 

Dummies  burned  up.  One  each 
AN/PRC-6  a»i  AN/TRC-IO  radio 
set  burned  completely,  only 
portions  of  antennas  and 
charred  chassis  remained. 

Dirt  blown  in  foxhole.  No 
evidence  of  any  blast  damage. 

70 

1775 

91.5 

13.4 

3400 

S 

N 

Dummy  in  prone  position  burned 
vip,  one  A!^RC-6  radio  set  on 
dummy  straps  amd  cord  severely 
burned,  case  burned  but  radio 
set  operative  af^er  minor 
repairs.  Canvas  case  of  one 
EE-8  field  telephone  slightly 
burned,  set  operative.  8  to 

10  in.  dirt  blown  in  foxhole, 
no  damage. 

71 

2800 

62 

10.8 

1760 

N 

N 

No  evidence  of  thermal  damage 
to  dinmny  or  to  an  AN/FRC-6 
radio  set  and  EE-8  field  tele¬ 
phone.  Dusiny  tom  apart  by 
blast,  2  to  4  in.  dirt  blown 
in  foxhole. 

72 

3800 

U 

8.6 

550 

N 

N 

Dummy  prone,  no  thermal  dam¬ 
age  to  dumny  or  equipment. 

Some  dirt  blown  in  foxhole,  no 
damage. 

73 

4800 

30.5 

6.4 

160 

N 

N 

Some  dirt  blown  in  foxhole,  no 
damage. 

74 

5800 

28.5 

5.2 

80 

S 

N 

Dummy  caught  fire  and  burned 
up.  Che  AN/PRC-10  radio  set 
severely  burned.  One  EB-8 
field  telei^one  canvas  case 
scorched  but  telephone  not 
damaged.  Some  dirt  blown  in 
foxhole,  no  damage. 

75 

6800 

16.5 

4.2 

20 

less  than 

N 

N 

Some  dirt  blown  in  foxhole,  no 
damage. 

76 

7800 

12 

3.5 

1 

N 

N 

Some  dirt  blown  in  foxhole,  no 
damage. 

NOTE:  *High  speed  photography  taken  of  this  foxhole  during  the  shot. 
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b.  RESULTS:  The  duamles  in  Test  Qrovq)  101,  the  foxhole  at  1725 
ft,  90  cal,  13»6  psi  (Fig.  3.140),  burned  vq>.  An  examination  of  the 
high  speed  photography  taken  during  the  shot  indicates  that  the  intense 
heat  caused  both  the  dummies  and  the  two  radio  sets  (AN/^RC-6  and 
AN/FRC-9)  to  bum  almost  instantaneously.  The  radio  sets  were  de¬ 
stroyed  hy  primary  rather  than  \jy  secondary  effects. 

It  is  of  interest  to  observe  that  the  duonies  in  foxholes 
along  the  radial  pole  line  at  3300  ft,  44  cal,  3.6  psi  (Fig.  3.144) » 

4800  ft,  30.5  cal,  6.4  psi  (Fig.  3.145),  did  not  catch  fire  and  bum. 
However,  the  duss^  in  the  foxhole  at  5800  ft,  28.5  cal,  5.2  psi  (Fig. 
3.146),  did  catch  fire  and  burn.  There  is  no  explanation  for  this 
phenomenon  except  that  in  previous  tests  the  theraal  flux  has  caused  no 
damage  at  a  given  groxuid  range  fr(xa  GZ  which  "skipped"  and  has  caused 
severe  damage  beyond  the  point  where  no  damage  occurred.  One  can  also 
postulate  that  shielding  conditions  or  the  burning  point  of  the  materials 
in  this  particular  diammy  (fabric  and  straw)  were  such  that  burned. 

The  results  obtained  from  the  film  badges  on  dummies  and  in 
foxholes  were  irratic  and  questionable.  This  may  have  been  due  to  the 
fact  that  these  film  badges  were  placed  in  position  three  days  prior  to 
the  shot  or  for  other  reasons.  These  film  badge  readings  have  there¬ 
fore  been  excluded  as  being  xinreliable.  A  damage  sxmnnary  of  Test  Gro\q>s 
70  throxigh  76  and  101  is  shown  in  Table  3.20. 

c.  PHOTOGRAPHS:  Pre-  and  post-Shot  9  photographs  of  these  test 
groiqps  are  shown  in  Figs.  3.140  thorough  3.149. 

3.14  SIGNAL  ITEMS  IN  CORPS  OF  ENGINEERS  INSTALLATIONS- TEST  (fflOUPS  77 
THROUGH  79  (FIGS.  3.150  THROUGH  3.153) 

a.  DESIGN:  Each  of  these  test  groups  consisted  of  an  E£^  field 
telephone,  an  SB-22  switchboard  and  a  hand  generator  GN-53A  for  radio 
set  AN/GRC-9.  Tbis  eqxilpment  was  placed  in  xmdergroxond  c(mnaand  posts, 
c(»Q)any  type,  constructed  by  the  Corps  of  Engineers.  These  shelters 
were  designed  to  withstand  the  ed.r  blast  of  the  weapon  used  in  this  test 
and  were  located  at  distances  of  6OO,  900,  and  4000  ft  from  GZ. 

b.  RESULTS:  The  Engineer  type  coopany  command  posts  were 
designed  to  withstand  the  effects  of  the  blast,  and  no  significant 
damage  was  expected.  A  damage  summary  of  these  test  groxps  is  shown  in 
Table  3.21. 

c.  PHOTOGRAPHS:  Pre-  and  post-Shot  9  photographs  of  these  test 
gz*oxq>s  are  shown  in  Figs.  3.150  through  3.153. 

3.15  SIGNAL  ITEMS  IN  MEDICAL  CORPS  INSTALLA TI CMS  -  TEST  GROUP  83,  SHOT 

9  (FIGS.  3.154  and  3.i55r 

a.  DESIGN:  Test  Group  33  consisted  of  2  each  SB-22  switchboard, 

3  each  TP-6  telephone,  4  each  E£>-8  field  telephone  and  1  each  30  ft 
creosoted  class  7  southern  pine  pole  (for  electric  power  distribution) . 
One-half  of  the  wire  commxinications  eqxilpment  was  placed  in  a  medical 
corps  field  hospital  in  tents  on  the  sxirface  euid  one-half  of  the  com- 
mxinications  eqxilpment  was  installed  in  a  similar  field  hospital  revetted 
below  the  sxirface.  This  test  groip  was  4125  ft  from  GZ. 
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Fig.  3*141  ^ot  9,  Test  Group  70. 
Foxhole  with  Radio  Set  AN/PRC— 10  on 
Duiamy  •  (Top-before ,  Bott <Ha-aft er ) 
1775  ft,  91.5  cal,  13 «4  psi,  3400  r 
at  Surface, 


Fig,  3*140  Shot  9,  Test  Group  101, 
Foxhole  with  Radio  Sets  AN/PRC-10  on 
Dummies ,  [Tof^before ,  Bottom-after) 
1725  ft,  90  cal,  13*6  psi,  3560  r  at 
Surface, 
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Shot  9,  Test  Grotq)  70,  Radio  Set  AN/PRC— 10  which  was  on 
Dummy  in  Foxhole  (Fig  3.113).  (Top-exterior,  Bottom- 
Interior)  1775  ft,  91.5  cal,  13.4  psi. 


SECRET  -  RESTRICTED  DATA 


Fig,  3.146  Shot  9,  Test  Grotqp  74. 
Fojdiole  with  Radio  Set  AN/FRC-10  and 
DuBiny  and  £!E— 8  Telej^one  in  Fojdiole. 
(Top-before,  Bottom-after)  5800  ft, 
28.5  cal,  5.2  psi,  80  r  at  Surface, 


Fig,  3.145  Shot  9,  Test  Group  73. 
Foxhole  with  Radio  Set  AN^RC^  on 
Dummy  and  EE-8  Telephone  in  Foxhole 
(Top-before,  Bottom-after)  Dummy 
was  Moved  to  Sitting  Position  from 
Prone  Prior  to  Test.  4800  ft,  30,5 
cal,  6.4  psi,  160  r  at  Surface. 
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Shot  9,  Test  Group  74,  Radio  Set  AN/PRC-10  ^ 
Telephone  Which  were  in  Foachole  (Fig.  3.118) • 
(Top-exterior,  Left-interior,  Right-EB-8  Telephone) 


Fig.  3*149  Shot  9,  Teat  Qtoxsp  76. 
Foxhole  with  Radio  Set  AN/^G^  on 
Dummy  and  E&-8  Telephone  in  Foxhole. 
(Dunmiy  \^s  Moved  to  Sitting  Position 
^ior  to  Test.)  Top-before,  Bottom- 
after.  7800  ft,  12  cal,  3.5  psi, 
less  tlmn  1  r  at  Surface. 


Fig.  3*14S  Shot  9,  Test  Groyjp  75. 
Foxhole  vith  Radio  Set  AN/PRC-^  on 
Dunmy  and  £Ef-8  Telephone  in  Foxhole. 
(Dummy  was  Moved  to  Sitting  Position 
^ior  to  Test.)  Top-before,  Bottom- 
after.  6800  ft,  16.5  cal,  4*2  psi, 
20  r  at  Surface. 
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p±g,  3.151  Shot  9,  Test  CSroup  78,  Signal  Corps  Items  in  Corps  of  Engrs. 

Installations  (CO  Type  CP).  (Top  left-before,  Top  ri^t- 
after;  SE-22  ari.tchboard,  Center  left-before,  Center  right- 
after;  GN-5SA.  Generator,  Bottom  left-before.  Bottom  ri^t- 
after.)  900  ft,  over  125  cal,  over  21  psi,  5400  r  at  Surface. 
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Shot  9,  Test  Group  79, 
of  Engrs.  Installation 
Botton-after )  (See  Fi 
40CXJ  ft,  41  cal,  8  psi 


SECRET  -  RESTRICTED  DATA 


Fig.  3.153  Shot  9,  Test  Group  79,  Signal  Corps  Items  in  Corps  of 
Engrs.  Installations  (CO  Type  CP— Fig.  3«124)«  SB-22 

Switchboard  (Top  left-before,  Top  right-after j  GN-94 
Generator  and  ES-8  Telephone  (Bottom  left-before, 
Bottom  right-after)  4000  ft,  41  cal,  8  psi,  400  r  at 
Surface . 
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TABLE  3*21  -  Damage  Simmarj 


Signal  Items  in  Corps  of  fhglneers  Installation 
Test  Gro\q>s  11-19  y  Shot  9 


Test 

Group 

Ft 

from 

Svirface 

DAMAGE 

GZ 

cal 

psi 

Gamma* 

Themal 

Blast 

Remarks 

77 

600 

over 

125 

over 

21 

6400 

N 

N 

CP  shielded  from  thermal 
damage.  Dust  permeated  the 
CP  and  the  equipment,  equip¬ 
ment  operable. 

78 

900 

over 

125 

over 

21 

5400 

N 

N 

CP  shielded  from  thermal 
damage.  Dust  permeated  CP 
axid  the  equipment,  operable. 

79 

4000 

41 

8 

400 

N 

N 

CP  shielded  from  thermal 
damage.  Dust  permeated  CP 
and  the  equipment,  equip¬ 
ment  operable. 

^Initial  CnwmnA  (Roentgens) 


b.  RESULTS:  The  field  hospital  above  and  below  the  surface  at 
4125  ft,  39.5  cal,  8  psi  (Fig.  3.154)  caught  fire  and  burned  vp.  An 
examination  of  high  speed  photograph  taken  during  the  shot  indicates 
that  the  heat  caused  the  tent  to  burn  from  primary  effects.  It  is 
extremely  doubtftil  if  the  telephone  equipment  in  the  tent  was  damaged 
from  primary  effects.  It  is  more  plausable  to  believe  that  the  heat 
from  the  tent  burning  caused  secondary  damage  to  the  telephone  equipment. 
The  entire  burning  cycle  is  very,  very  rapid.  A  damage  summary  for  this 
test  group  is  shown  in  Table  3.22. 

o.  PHOTOGRAPHS;  Pre-  and  post-Shot  9  photographs  of  this  test 
group  are  shown  in  Figs.  3.154  and  3.155. 

3 . 16  MAHHOLES  -  TEST  GROUPS  96  AND  96A,  SHOTS  9  AND  10  (FIG.  3.156) 

a.  DESIGN;  A  cable  mantiole  was  field  constructed  1250  ft  from 
GZ  on  the  East  side  of  the  radial  pole  line  adjacent  to  pole  D-52.  A 
section  of  38  in.  diameter  concrete  tile  was  sunk  in  a  hole  dxig  in  the 
ground.  A  standard  cast  iron  manhole  cover  was  cemented  over  the  top  of 
the  tile.  The  manhole  cover  was  about  2  inches  less  in  diameter  than 
the  diameter  of  the  concrete  tile,  therefore  2  in.  x  4  in.  wood  was  used 
to  shore  iq)  the  manhole  cover.  This  manhole  was  considered  to  be  a 
field  esqpedlent  which  served  the  piaposs  intended.  A  commerical  type 
cable  transfer  relay  together  with  sections  of  rubber-covered  and  lead- 
covered  cable  were  placed  in  the  mEuihole. 

The  manhole  used  in  Shot  9  received  no  significant  damage  and 
was  rehabilitated  for  Shot  10.  The  cable  transfer  relay  was  removed  for 
analysis  after  Shot  9  and  no  replacement  was  available  for  Shot  10. 

b.  RESULTS:  The  loanhole  cover  in  Shot  9  (1250  ft,  113  cal,  l6.6 
psi),  was  lifted  from  its  base  and  moved  l/2  in.  There  were  several 
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Fig.  3.154  Shot  9,  Test  Group  83,  Signal  Corps  Items  in  Medical 
Corps  Installations.  (Field  Hospital  in  Tents  at 
the  Surface.)  (Top  left-before.  Bottom  left-after; 
Top  right,  SB-22  Switchboard-after.  Bottom  right, 
close— of  Same  Switchboard-after)  4125  ft,  39.5 
cal,  8  psi,  320  r  at  Surface. 
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Shot  9,  Test  Grom)  83,  Signal  Corps  Items  xn  Medical  Corp 
Installations,  ^eld  HospiV*!  in  Tents  Revetted  below 
the  Surfhce.)  (Top  left-before.  Top  ri^t-efter.  Bottom, 
SB-22  Switchboard-after)  4125  ft,  39.5  cal,  8  psi,  320  r 
at  Surface. 
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TABLE  3*22  -  Damage  Summary 

Signal  Items  in  Medical  Corps  Installations,  Test  Grotqj  83,  Shot  9 


4 


Ft 

from 

Surface 

DAMAGE 

Test  Item 

GZ 

cal 

psi 

Ganuna^ 

Thermal 

Blast 

Remarks 

IN  TEN 

rr  BELOW  THE  SURFACE 

SB-22 

Switchboard 

4125 

39.5 

8 

320 

S 

Plug  melted  on  bakelite 
strip,  transmitter  cord 
burned  up,  drop  indi¬ 
cators  melted .  Switch¬ 
board  thrown  to  ground. 

TP-6 

Telephone 

4125 

39.5 

8 

320 

S 

L 

Handset,  cord,  induction 
coil  and  condenser  com¬ 
pletely  burned .  Tele¬ 
phone  thrown  to  ground. 

EE— 8  Field 
Telephone 

4125 

39.5 

8 

320 

S 

L 

Handset  cord  severely 
burned,  terminals  button 
and  WD-I/TT  wire  malted. 
Telephone  thrown  to 
ground. 

11 

M  TENT  ABOVE  1 

liE  SURFACE 

SB-22 

SwitchboEird 

4125 

39.5 

8 

320 

L 

1 

L 

Spare  telephone  line 
circuit  severely  burned, 
spare  parts  kit  slightly 
bvurned.  Thrown  300  ft 
from  original  position, 
one  plug  slightly  damaged, 
battery  case  out  of 
sockets.  Case  slightly 
damaged  near  ring  back 
key.  Serviceable  after 
minor  repairs  made. 

TP-6 

Tele^dione 

4125 

39.5 

8 

320 

L 

L 

Slight 

EE-8  Field 
Telephone 

4125 

39.5 

8 

320 

L 

L 

Slight 

*  Initial  gamma  (Roentgens) 


NOTE:  The  QM  type  tents  in  which  these  items  were  located  were 
conqsletely  burned  up. 

inches  of  dirt  blown  into  the  manhole  but  there  was  no  apparent  damage 
to  the  cable  transfer  relay  or  cable  installed  in  manhole. 

In  aiot  10  the  manhole  cover  (600  ft,  over  65  cal,  over  115 
psi),  was  forced  into  the  manhole  and  covered  with  1-1/2  ft  of  earth. 
The  manhole  (field  constructed)  was  crushed  in  and  filled  with  1-1/2  ft 
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Shots  9  and  10,  Tost  Group  96,  Manhole.  (Top  left- 
before  9,  Bottom  left-after  9;  Interior  of  Manhole 
Top  right— before  9,  Bottom  right— after  9.)  NOTEi 
The  Manhole  was  destroyed  in  Shot  10.  Shot  9-12 
ft,  113  cal,  16.6  psi.  Shot  10  -  600  ft,  over  65 
cal,  over  115  psi. 
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of  earth.  The  concrete  tile  was  intact.  There  was  no  cable  transfer 
relay  present  in  the  manhole  for  Shot  10.  The  cable  in  the  manhole  was 
not  damaged. 

c.  PHOTOGBAPHS:  Pre-  and  post-Shots  9  and  10  photographs  of 
these  test  groins  are  shown  in  Fig.  3.156. 


3,17  FILM  BADGES  BURIED  IN  THE  EARTH -TEST  GROUPS  106  THROUGH  109. 
SHOT  9  (No  Photographs) 


a.  DESIGN:  Each  of  these  test  gz*otq>s  consisted  of  film  badges 
buried  in  the  earth  at  depths  of  1,  2,  and  3  ft.  These  groups  were 
located  at  intervals  of  1000  ft  at  1775,  2300,  3775,  and  4775  ft  from 

b.  RESULTS:  The  results  of  bur^ng  film  badges  at  1,  2,  and  3 
ft  below  the  surface  are  shown  in  Table  3.23. 


GZ 


TABLE  3.23  -  Film  Badges  Buried  in  Containers 


Gamma  Radiation  Attenuation  in  Earth,  Test  Groups  106-109,  Shot  9 


Test 

Ft 

Film  Badge  Readings** 

Reduction  Ratio  of 
Gamma  Radiation 

Group 

No. 

from 

GZ 

cal 

psi 

Surface 

Gamma* 

1» 

Depth 

2' 

Depth 

3* 

Depth 

1* 

Depth 

2» 

Depth 

3' 

Depth 

106 

1775 

91.5 

13.4 

3400 

860 

116- 

134 

36 

1/4 

1/29- 

1/25 

1/94 

107 

62 

1720 

104 

24 

6.3 

1/24 

1/103 

1/394 

108 

m 

44.5 

580 

106- 

28 

3.64 

.30 

1/5- 

1/21 

1/162 

1/725 

109 

4775 

30.5 

160 

4.35 

1.08 

.20 

1/40 

1/153 

1/300 

*  Initial  gamma  at  the  siarface  (Roentgens) 

**  Accuracy  t  20  per  cent.  These  readings  are  after  the  gamma 
radiation  has  passed  through  earth,  l/8  in.  plywood  and  the 
protective  covering  on  the  film  badge. 
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CEft-PTER  4 


DISCUSSION,  CONCLUSIONS  AND  RECOMMENDATIONS 


4.1  GENERAL  DISCUSSION 

The  description  of  damage  in  this  report  is  in  accordance  with 
definitions  contained  in  TM  23-200,  Capabilities  of  Atomic  Weapons, 
paragraph  446,  page  91,  with  one  exception.  For  purposes  of  this  report 
a  category  of  "Negligible  Damage"  (N)  has  been  added.  The  definitions 
of  damage  are  below  for  purooses  of  ready  reference. 

" (l)  SEVERE  DAMAGE  (S)  -  That  damage  which  is  severe  enough  to 
prevent  con^jletely  the  acccmsplishment  of  any  useful  military  function, 
and  repair  of  which  is  essentially  isposslble  without  removal  to  a  major 
repair  facility." 

"  (2)  MODERATE  DAMAGE  (M)  -  “ftiat  damge  which  is  sufficient  to 
prevent  any  military  use  until  extensive  rep^rs  are  effected." 

"(3)  LIGHT  DAMAGE  (L)  -  That  damage  whie^  will  not  seriously 
interfere  with  Immediate  military  operation,  but  will  necessitate  some 
repair  to  restore  item  to  complete  military  usefulness." 

(4)  (ADDED  FOR  THIS  REPCRT  (MiLY)  NEGLIGIBLE  DAMAGE  (N)  -  That 
damage  which  will  not  require  any  repairs  to  be  made. 

In  analyzing  the  damage  criteria  for  atcmiic  weapons  in  accordance 
with  the  definitions  set  forth  in  TM  23-200  several  deficiencies  were 
noted  in  the  definitions.  These  deficiencies  are; 

a.  Reference  the  definition  for  SEVERE  DAMAGE  -  This  definition 
is  not  considered  to  be  sufficiently  clear.  It  connotes  that  by  a 
removal  to  a  major  repair  facility  repairs  can  be  effected.  Presumably 
this  definition  was  pointed  toward  vehicles,  gians,  and  items  which 
could  conceivably  be  handled  in  this  manner.  Severely  damaged  buildings, 
strix:tiures,  signal  communications  equipment,  outside  plant  items  and 
many  other  items  are  not  normally  handled  in  this  manner.  It  is  con¬ 
sidered  that  the  definition  could  be  impiroved  if  it  were  to  be  rewritten 
substantially  as  follows:  SEVERE  DAMAGE  (S)  -  That  damage  which  is 
severe  enough  to  prevent  completely  the  accomplishment  of  any  useful 
military  function. 

(1)  Restoration  of  the  severely  damaged  item  (S)  to  military 
usefulness  may  be  inqjossible  and  require  essentially  conqslete  rehabili¬ 
tation  or  replacement  or, 
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(2)  Require  removal  to,  and  extensive  repairs  at,  a  major 
repair  facility. 

b.  The  damage  criteria  definitions  in  TM  23-200  do  not  provide 
for  negligible  to  no  daxnage.  It  is  considered  essential  that  such  a 
definition  be  made  available.  It  is  suggested  that  a  definition  sub¬ 
stantially  as  follows  be  added  to  the  list  of  definitions  in  TM  23-200, 
"NEGLIGIBLE  MMGE  (N)  -  That  damage  which  will  not  require  any  repairs 
to  be  made." 

The  actual  GZ  for  Shot  9  was  837  ft  South  and  15  ft  West  of  the 
planned  GZ,  The  acttial  GZ  for  Shot  10  was  139  ft  South  and  86  ft  West 
of  the  planned  GZ.  These  deviations  did  not  materially  affect  the 
results  obtained.  They  did  require  redrawing  the  layout  pleins  using 
the  actual  GZ  as  the  point  of  origin,  reference  Appendices  A  and  B. 

This  in  turn  resulted  in  distance  calculations  which  are  not  always  in 
round  nia&bers. 

In  general  these  tests  were  very  successful  in  that  a  damage 
spread  ranging  from  severe  to  negligible  damage  was  obtained  for  many 
of  the  items  under  test.  This  was  not  true  in  all  Instances.  However, 
it  is  questionable  whether  or  not  further  tests  axe  essential  for  those 
items  for  which  the  spread  was  not  obtained.  The  costs  Involved  in 
conducting  such  tests,  balanced  against  the  anticipated  results  are 
unlikely  to  provide  sufficient  refinement  in  test  results  to  warrant 
the  undertaking.  The  above  applies  only  to  air  burst  iaqclosion  type 
atomic  weapons . 

It  is  very  possible  that  the  potentialities  of  atomic  and  other 
weapons  systems  being  recognized  by  prospective  belligerents  could  act 
to  deter  large  scale  wars  in  the  future  -  at  the  same  time  sporadic 
local  outbreaks  could  be  incited  for  national  reasons.  On  the  other 
hand  an  all  out  atomic  war  could  take  place.  It  therefore  appears  that 
signal  communications  equipment,  material,  doctrine  and  pleuinlng  must 
include  provisions  for  peacetime,  sporadic  outbvusts  and  an  all  out 
atomic  war  ptarposes.  Presently  available  equipment  and  material  and 
normal  development  will  meet  the  first  two  requirements,  attention  must 
be  given  to  the  last  requirement. 

4.1.1  Specific  Signal  Ccmimunications-Electronics  Equipment  and 
Material 

The  damage  criteria  for  heat  (cal)  as  used  in  this  report  means 
cal/car  total  heat.  It  should  be  remembered  that  the  total  heat 
received  by  a  given  item  is  roughly  equal  to  the  cal/cm^  multiplied  by 
the  exposed  surface  area.  Although  the  amount  of  heat  is  large  in  close, 
the  air  blast  which  follows  tends  to  put  out  any  fires  and  somewhat 
nullifies  the  effect  of  the  heat  on  so-called  "hard"  targets.  Pr<ai  a 
heat  withstanding  approach  most  of  the  Signal  items  exposed  were  hard 
targets.  Whereas  with  respect  to  blast  they  may  or  may  not  have  been 
"soft"  targets. 

4. 1.1.1  Pole  Lines  (Shot  9) 

a.  It  was  ejcpected  that  the  radial  pole  line  would  withstand 
greater  peak  overpressiores  than  would  the  transverse  pole  lines.  The 
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basis  for  this  view  was  that  for  given  lengths  of  similar  pole  lines  the 
surface  area  exposed  to  the  shock  front,  including  pole  and  wire  areas, 
is  less  for  pole  lines  normal  to  the  blast.  The  results  of  Shot  9  confirm 
this  view  as  can  be  seen  from  an  examination  of  the  results  and  photo¬ 
graphs.  Discounting  the  thermal  effects,  which  were  negligible  by  com¬ 
parison,  the  radial  pole  line  withstood  peak  overpressures  of  from  16.6 
psi  to  3  psi  along  its  length,  whereas  the  transverse  pole  lines  received 
severe  damage  at  peak  overpressiores  of  9.6,  7.0,  and  5.6  psi  respectively. 
The  damage  criteria  contained  in  TM  23-200,  reference  page  97,  paragraph 
45b (2)  (a),  which  states  that  "...  6  psi  will  cause  severe  damage,  (wires 
and  unguyed  poles  broken),  and  3  psi  will  cause  moderate  damage,  (some 
wire  broken),  in  the  case  of  'Telephone  Wire  on  Poles,"'  requires 
qualification  based  iqjon  the  results  of  this  test.  The  TM  23-200  peak 
overpressure  damage  criteria  for  drag  sensitive  targets  (such  as  pole 
lines)  were  developed  for  the  ideal  case  (i.e.,  no  precursor  or  dust 
effects,  see  WT-782,  Summary  Report  of  the  Technical  Director)  in  the 
Mach  reflection  region.  Under  these  conditions  the  peak  overpressure 
uniquely  defines  the  peak  dynamic  pressure  and  is  consequently  usable  for 
describing  damage  effects  on  drag  sensitive  targets.  Shot  9  fulfilled 
the  first  requirement  adequately  (ideal  blast  wave) ,  but  the  Mach  reflec¬ 
tion  region  existed  only  at  ground  ranges  greater  than  about  2500  ft, 
corresponding  to  peak  overpressure  less  than  about  11  psi.  Hence,  the 
TM  23-200  peak  overpressure  damage  criteria  for  drag  sensitive  targats 
would  not  be  applicable  to  ground  ranges  less  than  about  2500  ft  or  for 
peak  overpressures  greater  than  about  11  psi  on  Shot  9.  In  fact,  in  this 
regular  reflection  region  it  is  well  known  that  the  dynamic  pressures  are 
less  than  would  be  calculated  from  the  measured  peak  overpressure. 

In  Shot  9  the  thermal  flux  and  peak  overpressures  required 
tc  cause  severe  and  moderate  damage  to  a  radial  pole  line  were  not 
determined.  Nor  were  the  thermal  flux  and  peak  overpressures  required 
to  cause  severe,  moderate,  light  and  negligible  damage  to  transverse  pole 
lines  determined. 

b.  CROSSARMS  -  None  of  the  crossarms  on  the  radial  pole  line 
was  broken.  Several  crossarms  on  the  transverse  pole  lines  were  broken. 

,  c.  INSULATOR  PINS  -  No  damage  criteria  were  obtained  for 
insulator  pins.  Since  none  was  damaged  it  is  evident  that  they  will 
withstand  greater  thermal  flux  and  peak  overpressures  than  will  other 
vital  elements  of  the  pole  lines. 

d.  GLASS  INSULATCRS  -  It  is  not  known  why  all  of  the  glass 
insulators  on  the  outside  crossarm  of  pole  D-52  (over  113  cal,  16.6  psi) 
were  broken  and  yet  none  on  the  inside  crossarm,  just  inches  apart, 
were  broken.  It  is  also  not  known  why  only  some  of  the  Insulators  were 
cracked  or  broken  in  the  1000  ft  section  nearest  to  GZ  on  the  radial  pole 
line  113-85  cal,  16.6-13.2  psi.  There  were  no  other  broken  insulators 

on  any  of  the  pole  lines.  The  damage  could  have  been  caused  by  thermal 
flux,  peak  overpressures  or  a  c(»ibination  of  both. 

e.  TIE  WIRES  -  There  were  no  observed  Instances  where  tie 
wires  broke  because  of  thermal  flux  or  peak  overpressures. 

f .  GUYS  AND  ANCHORS  -  None  of  the  four  way  storm  guys  or  the 
triple  guys  were  broken  nor  were  any  of  the  anchor  rods  pulled  from  the 
earth.  (This  also  applies  to  the  separate  poles  which  were  four  way 
storm  gxiyed.)  These  guy  wires  in  most  instances  were  loosened  and 
re-tightening  was  all  that  was  required. 
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g,  JUNCTION  BOXES  AND  TERMINAL  STRIPS  -  There  were  no 
seriously  damaged  junction  boxes  or  terminal  strips.  In  most  instances 
these  items  were  shielded  from  the  heat.  The  terminal  strip  at  pole 
D-52  (over  113  cal,  over  21  psi),  although  discolored,  was  not  iii;>aired 
electrically  or  mechanically.  (It  is  significant  to  note  that  the  top 
of  the  junction  box  atop  Test  Group  105  (over  120  cal,  over  21  psi)  was 
melted.  This  could  cause  trouble  in  wet  weather.) 

4. 1.1. 2  Lead  Covered  Gable 

The  lead  covered  aerisd  cable  was  severely  damaged  (lead 
sheath  n^jtured  and  separated)  where  113-82  cal,  16.6-12.6  psi  existed, 
yet  the  cable  remained  iq?  on  the  radieQ.  pole  line.  It  is  presumed  that 
since  this  damage  occurred  adjacent  to  the  messenger  suspension  that  it 
was  caused  by  the  peak  overpressisres.  Whether  or  not  the  thezmal  flux 
contributed  to  these  failures  is  not  known.  The  several  breakages  in 
the  26  pair  lead  covered  cable  on  the  transverse  pole  lines  where  50-35 
cal,  9. 6-7.0  psi  existed  are  presxmied  to  have  been  caused  by  the  second¬ 
ary  effects  when  the  poles  were  broken  rather  than  by  thermal  flux  smd 
or  peeik  overpressures  alone.  It  is  of  interest  bo  note  that  on  the 
transverse  pole  line.  Test  Group  30,  25.5  oal»  5.6  psi,  there  were  a 
sufficient  number  of  poles  standing  to  hold  \;q)  the  messenger  and  the 
cable.  There  was  a  difference  of  9.5  cal,  and  1.4  psi  between  Test 
Group  30  and  Test  Groiq)  27. 

The  presTmption  that  the  cable  breaks  were  caused  by  secondary- 
effects  is  reinforced  when  it  is  considered  that  there  were  no  cable  breaks 
in  the  radial  pole  line  and  no  damage  to  the  lead  covered  cable  on 
exposure  boards  at  these  -values  of  thermal  flux  and  peak  overpressures. 

4. 1.1. 3  Wire  104  CS  (Shot  9) 

This  wire  will  withstand  far  greater  tliermal  flux  and  peak 
overpressures  than  will  the  poles  and  crossarms  on  which  they  eure  strung. 
None  of  the  104  CS  wire  lines  was  broken  on  the  radial  pole  line  and  the 
breaks  on  the  transverse  pole  lines  can  be  attributed  to  secondary 
effects  of  the  poles  breaking.  It  was  not  determined  in  this  test  (and 
it  is  of  academic  interest  that  it  should  be  determined)  as  to  what 
thermal  flux  and  peak  overpressures  are  required  to  cause  severe, 
moderate,  light  and  negligible  damage  to  the  104  CS  wire  by  itself.  The 
practical  damage  criteria  to  use  in  this  instance  is  that  applicable  to 
the  poles  and  crossarms  since  they  are  more  -vulnerable  -than  the  104  CS 
wire. 

4. 1.1. 4  Rubber  Covered  Cable  (Shot  9) 

These  cables  will  withstand  relatively  high  values  of  thermal 
flux.  At  over  113  cal,  it  displayed  only  slight  blackening  and  roughen¬ 
ing  on  the  exposed  side.  This  same  condition  also  obtained  when  the 
cable  was  laid  on  the  surface  in  close  proximity  to  GZ  where  the  thermal 
flux  (although  shown  as  over  125  cal  because  values  higher  than  this 
were  not  recorded)  was  in  the  vicinity  of  several  hundred  cal.  There 
was  one  break  in  this  cable  on  the  radial  pole  line  where  16,6  psi 
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existed.  The  cable  breaks  on  the  transverse  pole  line  50-35  cal,  9.6- 
7.0  psi  aro  presumed  to  have  been  caused  by  secondarv  effects  of  the 
poles  breaking  and  not  directly  by  thermal  flux  and/or  peak  overpres¬ 
sures#  Prom  this  test  the  thermal  flux  required  to  cause  severe, 
moderate,  light  and  no  damage  is  therefore  not  known,  except  that  it  is 
well  over  113  cal#  16.6  psi  will  cause  severe  damage  to  this  cable 
strung  radially  and  7.0  psi  will  cause  severe  damage  to  this  cable 
strung  on  pole  lines  nonaaal  to  the  blast#  It  is  not  known  what  peak 
overpressure  is  required  to  cause  moderate  or  light  damage#  15*4  psi 
caused  negligible  damage  on  the  radial  pole  line  and  5.6  psi  caused 
negligible  damage  on  the  transverse  pole  line. 

4.1#1#5  Spiral  Four  Cable 

This  cable  will  withstand  slightly  less  values  of  thermal  flux 
than  will  the  5  pair  rubber  covered  cable#  Although  the  cable  jacket 
softened  sufficiently  on  the  radial  pole  line  at  113-40  cal  to  allow 
slippage  of  the  woven  wire  suspension  clamp  for  several  inches,  removing 
the  normal  loop  between  clamps,  there  was  negligible  damage#  The  cable 
breaks  on  the  transverse  pole  lines  are  attributed  to  secondary  effects# 
The  surface  laid  Spiral  Four  showed  some  burning  at  greater  than  113 
cal,  how  much  greater  is  not  known#  The  amount  of  thermal  flux  required 
to  cause  severe  and  moderate  damage  was  not  determined;  113  cal  will 
cause  light  to  no  damage.  It  was  not  determined  the  values  of  psi 
required  to  cause  severe,  moderate,  light  and  no  damage  to  this  cable  on 
radial  and  transverse  pole  lines,  5.6  was  still  causing  severe  secondary 
damage  to  this  cable  on  the  transverse  pole  line# 

Three  I/4  mile  lengths  of  cable  which  extended  frcmi  a  point 
about  500  ft  south  of  PGZ  to  about  3000  ft  north  of  PGZ  in  a  radial  line 
parallel  to  the  long  pole  lino  were  examined.  The  thermal  effect  caus¬ 
ing  roughening  of  the  outer  jacket  was  obsei^ed  along  the  entire  length 
of  cable#  The  jacket  was  destroyed,  exposing  the  steel  braid  for  about 
100  ft  either  side  of  PGZ  with  no  other  apparent  damage  and  this  length 
of  cable  on  500  volt  insulation  resistance  test  showed  about  1000  ohms 
and  the  cable  is  considered  unusable.  The  two  lengths  of  cable  extend¬ 
ing  further  away  from  PGZ  indicated  satisfactory  IR  after  72  hr  immersion 
in  water. 

4. 1.1. 5.1  Self- Supported  Spiral  Four  Cable 

Spiral  Four  Cable  CX-IO65/G  was  self-supported  by  means  of 
the  woven  wire  "Economy”  cable  grip  attached  to  ”J”  hooks  on  the  radial 
pole  line,  extending  frcm  a  point  500  ft  from  PGZ  in  a  radial  direction, 
to  8000  ft  from  PGZ.  The  1/4  mile  length  starting  at  500  ft  from  PGZ 
was  examined  at  CSL#  The  most  noticeable  effect  was  severe  abrasion  to 
the  outer  jacket  caused  by  slippage  of  the  cable  grips  until  the  slack 
loop  left  at  installation  was  removed.  This  action,  however,  did  not 
destroy  the  usefulness  of  the  cable  and  the  cable  could  have  been  rehung 
properly  by  placement  of  the  cable  grips  on  adjacent  unbraided  portions 
of  the  outer  jacket. 
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4. 1.1.6  Field  Wire  WD-l/TT 

Other  than  wire  WD-I4/TT  on  the  exposure  boards,  the  wire 
WD-l/TT  proved  to  be  the  most  wilnerable  of  all  wire  and  cable  exposed 
in  this  test.  The  observed  damage  was  caused  by  thermal  flux,  although 
peak  overpressures  could  have  contributed  to  the  damage  after  the 
thermal  flux  had  weakened  it.  On  the  radial  pole  line  greater  than  16.5 
cal  caused  severe  damage,  less  than  16.5  cal  caused  light  to  no  damage. 

It  was  not  determined  the  values  of  thermal  flux  required  to  cause 
moderate  damage.  (On  the  surface  greater  than  27.5  cal  caused  severe 
damage,  27.5-16.5  cal  caused  moderate  to  light  damage,  and  less  than 
16.5  cal  caused  negligible  damage.)  On  the  transverse  pole  lines 
50-25. 5  cal  caused  severe  damage.  It  was  not  determined  what  values  of 
thermal  flux  were  required  to  cause  moderate,  light,  and  no  damage  on 
the  transverse  pole  lines. 

4. 1.1. 7  Underground  Laid  Wire  and  Cable 

The  underground  wire  and  cable  circuits  suffered  no  damage 
even  though  they  passed  almost  directly  beneath  GZ.  All  circuits  were 
operable.  However,  the  WD-l/TT  wire  and  jumper  wire  above  ground  on 
the  terminating  pole  (Test  Group  105 ),  170  ft  south  of  GZ  were  severely 
burned. 

4. 1.1. 8  Separate  Poles  (Shot  9) 

All  poles  sustained  negligible  damage.  Groups  7  and  8,  3700 
and  4800  ft  from  GZ  (45  and  30  cal/cm^)  showed  slight  surface  charring 
on  the  GZ  sides  of  the  poles.  The  guy  wires  on  the  side  away  from  GZ  on 
the  guyed  poles  in  Groups  4  and  7,  1800  and  2700  ft  from  GZ  (13.8  and  8 
psi)  were  loose  and  required  tightening.  All  poles  were  serviceable. 

4.101.9  Radio  Sets  in  Shelters  (Shot  9) 

It  was  observed  that  the  principal  damage  to  the  radio  sets 
AN/GRC-26  was  due  to  the  failure  of  the  end  of  the  shelter  S-56  which 
was  exposed  to  the  blast.  In  each  instance  the  door  and  end  of  the 
shelter  collapsed  inwards,  causing  severe  damage  to  the  transmitter 
BC-610  and  the  teletypewriter  equipment.  Equipment  in  the  opposite  end 
of  the  shelter  suffered  little  damage. 

a.  The  trailers  K-52  sixffered  considerably  less  damage  than 
their  associated  shelters  3-56.  Although  the  power  units  had  bent  sides, 
hoods  blown  off,  dead  batteries  and  broken  instrument  panels,  it  was 
found  that  each  generator  could  be  started  within  5  minutes  by  effecting 
miner  temporary  repairs. 

4.1.1.10  Shelters  (Shot  9) 

The  thermal  effects  upon  all  shelters  were  light  to  none; 
however,  all  shelters  suffered  severe  damage  due  to  blast.  The  peak 
overpressures  ranged  from  5  to  11  psi.  The  natiire  of  the  damage  was 
similar  to  that  experienced  by  Test  Groups  55  through  58.  The  shelter 
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which  had  been  modified  for  thennal  effects,  Group  60,  suffered  more 
mechanical  damage  than  did  the  unmodified  shelter,  Groi^)  61.  This 
failure  was  due  to  the  decreased  strength  of  the  thermal  protective 
covering.  The  buried  shelter,  Groiqj  59,  located  2700  ft  frcsn  GZ  (10.8 
psi  «nH  ^  cal/crn^),  received  66  r  initial  ganma  radiation  through  the 
24  in.  of  earth  cover  or  by  reflection  through  the  end  facing  away  from 
GZ.  Shelters  on  the  surface  at  3100,  4600,  and  5600  ft  received  780, 

202,  and  72  r,  respectively.  Modified  design  incorporating  welded 
structures  should  be  investigated.  Although  these  shelters  are  primarily 
wooden  construction  with  ceuivas  tops,  sinplified  construction  of  aluminum 
shovild  be  investigated. 

4.1.1.11  Vehicular  Radio  Sets  (Shot  9) 

These  radio  sets  mounted  in  jeeps  showed  remarkable  immunity 
to  blast  damage  although  these  sets  were  hit  by  terrific  blast  pressures 
and  thezmal  flux.  These  sets  were  operating  after  the  blast.  This  was 
due  primarily  to  the  shielding  effect  of  the  covers  euid  cabinets, 
although  phenolics,  plastic  calibration  charts  were  burnt  or  scorched. 

4.1.1.12  Supply  Points  (Shot  9)  (Fig.  C.ll) 

The  signal  stqjply  point  at  3200  ft  (9.2  psi  and  54  cal) 
caught  fire  and  burned,  causing  severe  damage  to  approximately  80  per 
cent  of  the  items  therein.  Apparently  iindamaged  were  two  reels  of  field 
wire,  one  power  lanit  PE-75  and  one  receiver  AN/TRC-1,  which  were  blown 
about  by  the  blast.  Equipment  in  other  supply  points  suffered  little  or 
no  damage.  Wooden  boxes  were  blown  about  somewhat  by  the  blast  and 
outer  layers  of  wire  WI>-1/TT  on  reels  suffered  some  thennal  damage  where 
it  was  unprotected  by  paper  wrappings.  The  paper  was  scorched  on  those 
reels  protected  by  paper  wrappings  but  the  wire  was  substantially  un¬ 
damaged  . 

4.1.1.13  Manhole  (Shot  9) 

The  manhole  cover  was  lifted  from  its  base  and  moved  l/2  in. 
There  were  several  inches  of  dirt  in  the  manhole  but  no  apparent  damage 
to  the  cable  transfer  relay  or  cable  installed  in  the  manhole. 

4.1.1.14  Antennas  and  Masts  (Shot  9) 

a.  Equipment  to  be  erected  was  primarily  selected  on  the 
basis  of  availability.  As  a  result,  only  one  type  of  guyed  tower  was 
used.  Masts  used  covered  an  excellent  assortment  of  light  duty  types, 
no  medium  duty  and  only  one  heavy  duty  type.  However,  the  results 
obtained  are  relatively  conclusive  and  may  be  used  as  a  guide  for  other 
types  of  Signal  Corps  antenna  supports.  A  total  of  26  antenna  support 
installations  were  made  located  as  shown  on  Area  Plot  Plan,  Appendix  A, 
identified  by  the  Test  Group  Numbers  33  through  54  and  ICX). 

b.  In  order  to  obtain  damage  results  of  from  no  damage  to 
severe,  installations  were  diqilicated  at  intervals  away  from  "Planned 
Ground  Zero."  The  selection  of  site  locations  was  based  on  the  known 
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capabilities  of  the  equipment  and  the  predicted  loads  to  be  ioposed  b7 
the  blast  forces.  It  was  expected  that  where  an  installation  was 
repeated  for  a  total  of  three  times,  the  nearest  to  GZ  would  collapse, 
the  next  might  collapse,  but  the  furthest  away  from  GZ  woiild  remain 
standing. 

c.  To  make  the  installations  realistic,  each  assembly  except 
for  the  tower  nearest  GZ  was  provided  with  an  electrically  non-functioning 
antenna  for  head-loading  the  sv^port.  In  most  cases  the  antenna  used 

was  the  type  normal  for  the  support.  The  use  of  a  6  ft  diameter 
parabolic  reflector  on  the  top  of  each  antenna  support  AB-26C/CR  was 
unique  for  this  suppoirb.  With  the  exception  of  antezma  sz?>po3rt  Aj&-26C/CR 
all  Installations  were  standard  for  the  siq>port  erected  with  antennas 
facing  the  predicted  center  of  detonation  (PGZ) .  No  special  precautions 
were  taken  to  resist  the  blast  forces  such  as  extra  guying,  etc. 

Supports  were  oriented  so  that  the  loads  would  occvir  between  two  sets  of 
guys.  Instrumentation  of  the  antenna  stq>port  program  to  obtain  accurate 
values  of  the  forces  to  which  the  installations  were  to  be  subjected 
was  not  attempted.  Values  for  peak  overpressure  and  thermal  energy 
were  obtained  frcm  data  supplied  by  the  instrumentation  programs 
specifically  assigned  to  its  collection. 

d.  The  bomb  detonation  occurred  off  target,  837  ft  south  and 
15  ft  west.  This  increased  the  ground  range  distances  as  planned. 

Wherever  given,  ground  range  distances  are  taken  from  "Actual  (Ground 
Zero."  An  angle  of  approximately  10°  was  introduced  between  the  aiming 
point  of  the  antennas  and  antenna  supports  at  "Planned  Ground  Zero"  and 
the  path  of  the  forces  from  "Actual  (h:*ound  ZezTO,"  This  had  the  effect 

of  introducing  a  twist  in  the  eauiment  tested. 

e.  Blast  damage  was  obtained  reuiglng  from  severe  to  moderate 
for  the  tower  installations;  from  severe  to  li^t  and  severe  to  moderate 
for  two  types  of  light  duty  masts;  and  from  severe  to  a  lesser  degree  of 
severity  for  all  other  type  mast  installations. 

f .  Damage  by  thermal  radiation  while  decreasing  in  effect 
with  increasing  distance  away  from  the  blast  center,  produced  its  effects 
with  a  lesser  degree  of  difference  than  the  blast  forces. 

g.  Thermal  radiation  caused  light  damage  to  antenna  supports. 
Charred  plastic  Insulators  in  antenna  assemblies  may  reqvilre  that  the 
charred  surfaces  be  cleaned  or  the  conponent  replaced  to  obtain  optimum 
antenna  performance.  Where  ceramic  insulators  are  used  perfozmance 
should  remain  uninpaired.  No  damage  to  antenna  eqxilpment  can  be  attrib¬ 
uted  to  nuclear  radiation. 

h.  The  overall  damage  to  most  antenna  supports  and  antenna 
equipment  was  greater  than  had  been  anticipated  but  the  reszilts  were 
conclusive  and  the  test  successful.  The  deunaglng  effects  of  an  atcmilc 
detonation  to  antenna  sipports,  antennas,  and  like  equiiiment  are 
primarily  caused  by  the  shock  front  and  the  resultant  transient  winds. 

i.  Antenna  equipment  designed  to  withstand  these  forces 
within  a  radius  of  less  than  one  mile  would  be  prohibitively  expensive, 
and  heavy.  In  most  cases  equipment  so  constructed  would  seriously 
affect  its  military  use,  particularly  for  lightweight  portable  units 
used  in  forward  areas. 

j .  To  insure  the  early  re-establishment  of  radio  communica¬ 
tions  in  tm  area  uader  atomic  attack  the  antenna  system  installation 
should  be  duplicated  at  a  sufficient  distance  from  the  initial  installa¬ 
tion  as  to  be  inpervious  to  blast  or  thermal  damage.  To  determine  the 
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distance  between  installations,  the  antenna  system  in  use  should  be 
evaluated  in  terms  of  the  peak  overpressure  required  to  produce 
negligible  to  light  damage  from  an  optimimi  sized  bomb  burst  under 
optimian  conditions.  Masts  in  general  will  withstand  peak  overpressures 
on  the  order  of  2.5  psi.  Towers  in  general  will  withstand  peak  over¬ 
pressures  on  the  order  of  3  psi.  This  method  may  be  used  for  any 
antenna  system  installation  but  is  perhaps  better  suited  to  rear  area 
permanent  type  structures  such  as  self-sv^porting  towers  and  antenna 
installations  which  require  special  erection  equipment,  specially 
trained  enlisted  teams,  or  civilian  contractor  personnel. 

k.  For  intermediate  area  semi-permanent  type  installations 
such  as  guyed  sectional  towers  and  masts  and  forward  area  portable  fast 
erecting  type  equipment,  it  would  be  advisable  to  store  duplicate 
equipment,  preferably  undergroimd,  for  erection  at  or  near  the  damaged 
installation  site. 

4.1.1.15  Conqponents  (Shot  9} 

a.  Vacuum  tubes  -  The  vacuum  tubes  which  were  utilized  in 
the  equipment  during  these  tests  did  not  show  any  apparent  damage. 
Specifically,  the  miniature  tubes  in  the  portable  field  sets  showed  no 
breaking  or’  cracking  although  these  sets  received  severe  blast  damage. 
This  was  due  to  the  shadow  or  shielding  effect. 

The  large  transmitter  type  tubes,  such  as  the  250-THs 
received  a  leurge  amount  of  blast  damage  although  the  glass  envelope  on 
these  tubes  did  not  break;  the  elements  inside  were  shorted.-  This  was 
true  in  all  instances  -to  a  distance  of  3000  ft  from  GZ. 

b.  Crystals  -  The  crystals  which  were  used  in  the  various 
transmitters  and  radio  sets  as  part  of  this  experiment  showed  no  change 
in  frequency  although  they  received  a  large  initial  dose  of  radio 
activity  and  electromagnetic  radiation. 

c.  Capacitors  -  Vacuum  condensers,  paper  condensers,  elec- 
trol3rtic  condensers  and  mica  capacitors  were  not  affected  although  a 
large  amount  of  radio  activity  was  present,  and  these  capacitors  did 
not  check  short-circ;iited  or  open-ciroiiited. 

d.  Batteries  -  Storage  batteries  and  dry-cell  batteries 
were  not  affected  although  in  many  instances  the  battery  packs  used  in 
the  field  pack  radio  sets  received  large  amounts  of  thermal  damage 
which  melted  the  wax  covering  and  made  the  removal  of  these  packs 
inpossible  without  scraping  them  out,  however  this  had  no  bearing  on 
the  voltage  which  remained  constant  anu  was  not  materially  affected  by 
the  thermal  damage. 

e.  Magnetic  Tape  -  This  tape  with  and  without  intelligence 
showed  no  difference  after  being  exposed  to  an  atomic  weapons  alrburst. 
Although  large  amounts  of  electromagnetic  radiation  was  present  these 
tapes  showed  no  effects  therein, 

f.  Loudspeakers  -  The  large  outdoor  loudspeakers  received 
severe  blast  damage  at  1300  and  2700  ft  from  GZ  (I6-II  psi) ,  moderate 
blast  damage  at  3700  ft  (8  psi),  and  no  apparent  damage  at  4700  ft  or 
beyond  -that  point  (less  than  6  psi) . 

Within  2000  ft  of  a  nominal  size  (20  KT)  atomic  bomb 
burst,  all  types  of  loudspeakers  will  be  damaged  beyond  repair  insofar 
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as  the  using  echelons  axe  concerned.  The  efficiency,  resistance  to 
hvanidity  and  the  quality  of  performance  of  arqr  loudspeaker  which  remains 
operative  will  be  greatly  lowered.  Cc^lete  replacement  of  the  loud¬ 
speaker  units  will  generally  be  required,  thus  precluding  repairs  at 
much  lower  than  depot  levels.  Aside  from  the  loxidspeaker  units,  the 
thin  sheet  metal  parts  of  horn  loudspeakers  may  also  be  damaged, 

g.  Meters  -  The  new  "ruggedized”  meters  in  the  BC-610  trans¬ 
mitters  suffered  no  apparent  damage  despite  the  fact  that  the  treuis- 
mitters  themselves  suffered  severe  blast  damage.  "Non-riiggedized" 
meters  in  the  transmitter  tuning  units  directly  above  the  transmitters 
were  broken. 

h.  End  Items  -  Ringer  and  teletype  equipment.  In  many 
instances  the  damage  done  to  this  equipment  in  the  shelters  was 
primarily  due  to  flying  or  falling  debris  coming  in  contact  with  this 
equipment.  Vacuum  tubes,  sockets  and  retainers  apparently  are  able  to 
withstand  blasts  of  this  type. 

4.1.1.16  1-1/2  Mile  Pole  Line  (Shot  10) 

a.  The  pole  line  received  severe  damage  from  pole  D-52,  600 
ft  from  GZ  (over  50  psi  eind  60  cal/cm^)  out  to  pole  D-36,  3000  ft  from 
GZ  (6.5  psi  and  45  cal/cm^).  In  this  section  of  the  line  I6  poles  were 
splintered  at  the  base  of  the  poles,  broken  into  one  or  more  pieces., 
and  scattered  about  the  area  along  the  pole  line.  There  was  a  miscel¬ 
laneous  conglomeration  of  crossarms,  pins,  insulators,  open  wire,  field 
wire,  lead  covered  cable  with  portions  of  the  lead  sheath  melted  away, 
and  rubber  covered  cable  snarled  up  along  this  section  of  the  pole  line. 
(It  is  not  known  at  this  time  if  all  the  poles  failed  approximately 
simultaneously  or  whether  the  pole  nearest  GZ  having  failed  served  to 
produce  a  so-called  "domino**  effect.  That  is,  when  the  first  pole 
failed,  releasing  tension  on  the  line,  did  this  take  tension  off  the 
poles  and  cause  them  to  fail  one  after  the  other?  Thera  were  separate 
poles  at  1100  ft,  I600  ft,  and  2100  ft  from  GZ  paralleling  this  radial 
line.  These  separate  poles  included  both  guyed  and  unguyed  poles. 

None  of  these  poles  were  under  line  tension.  All  of  these  poles  failed 
conpletexy.  These  facts  tend  to  discount  any  "domino"  effect  relative 
to  the  failures  in  the  radial  pole  line.) 

~  From  pole  D-36  out  to  the^end  of  the  pole  line,  pole 

D-1,  8400  ft  from  GZ  (2  psi  and  6  cal/cm^)  the  damage  varied  from 
moderate  to  light  damage  to  no  substantial  damage.  Details  of  the 
damage  are  covered  in  the  following  breakdown  according  to  types  of 
circuits.  These  details  cover  only  that  portion  of  the  pole  line 
extending  from  pole  D-36  to  the  far  end  of  the  pole  line,  pole  D-1. 

b.  Open  Wire  -  From  pole  D-36  to  pole  D-1  (3100  to  8350  ft 
from  GZ)  the  open  wire  was  blackened  and  abnormally  sagged.  The 
clearance  at  transposition  crossovers  was  reduced  considerably  from  the 
normal.  High  winds  would  have  caused  short  circuits.  There  were 
several  broken  insulators  along  the  line  and  all  insulators  were 
blackened  on  the  GZ  side.  The  open  wire  circuits  would  have  been 
operable  subsequent  to  minor  repairs  to  this  portion  of  the  pole  line, 

c.  26  Pair  Lead-Covered  Cable  -  Except  for  some  abnozmal 
sagging  this  cable  received  no  substantial  damage.  The  lashing  and 
messenger  wire  were  intact. 
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d.  Five  Pair  Rubber-Covered  Cable  CX-162/G  -  There  was 
slight  scorching  and  roughening  of  this  cable,  decreasing  in  intensity 
towards  the  far  end  of  the  pole  line.  The  cable  was  considerably 
slackened  from  the  normal  but  would  have  been  operable  in  this  section 
of  the  line.  The  lashing  and  messenger  wire  were  intact. 

e.  Spiral  Four  Cable  CX-IO65/G  -  The  spiiral  four  cable 
showed  some  scorching  and  iroughening,  decreasing  in  intensity  towards 
the  fair  end  of  the  pole  line.  There  was  some  abnormal  sag  but  the 
cable  would  Have  been  operable  in  this  section  of  the  line. 

f .  Field  Wire  WD-l/TT  -  The  field  wire  was  fused,  short 
circuited,  open  and  badly  sagged,  all  at  intermittent  points,  decreas¬ 
ing  in  intensity  toward  the  far  end  of  the  pole  line.  None  of  the  wire 
ciircuits  would  have  been  operable.  Coii5)lete  rehabilitation  of  the 
field  wire  would  have  been  required. 

4.1.1.17  Surface  Laid  Wire  and  Cable  (Shot  10) 

The  surface  laid  wire  and  cable  were  severely  damaged  from 
800  ft  south  of  GZ  back  to  GZ  and  thence  northerly  to  about  4000  ft 
north  of  GZ.  The  wire  and  cable  were  intermittently  broken,  fused, 
melted,  and  sneurled  up.  None  of  the  circuits  were  operable.  Fran 
approximately  4OOO  ft  north  of  GZ  to  the  far  end  of  the  pole  line,  the 
surface  laid  wire  and  cable  (except  for  being  bunched  together  by  the 
blast)  received  no  appreciable  damage. 

4.1.1.18  Underground  Wire  and  Cable  (Shot  10) 

The  terminal  ends  of  the  underground  wire  and  cable  above 
grovind  at  pole  D-37,  3000  ft  from  GZ  (6.5  psi  and  45  cal/cm^)  were 
broken  and  fused  and  received  severe  damage.  The  same  conditions  were 
obtained  at  the  terminal  end  800  ft  south  of  GZ  (over  50  psi  and  over 
60  cal/cm^) ,  The  underground  portions  of  the  wire  and  cable  lays 
received  no  apparent  damage.  Had  not  the  terminal  ends  of  the  wire  and 
cable  above  ground  been  severely  damaged,  these  circxiits  would  have  been 
operable . 

4.1.1.19  Display  Boards  (Shot  10) 

These  wire  samples  at  1000  ft  from  GZ  on  wire  WD-l/TT,  wire 
WI1-14/TT  Spiral  Foiir  Cable  and  the  lead  covered  cable  were  severely 
damaged  with  conductors  exposed  and  broken.  The  larger  diameter  cables 
with  heavier  jackets  such  as  five  pair  cable,  26  pair  cable,  coaxial 
cable,  and  two  Alpeth  cables  show  more  evidence  of  thermal  effect  than 
for  previous  san^lss  examined  but  not  sufficient  to  destroy  the  jacket. 
The  sanqples  show  evidence  of  greater  damage  due  to  thermal  and  blast 
than  saiqjles  from  boards  previously  examined.  Smaller  wires  and  cable 
may  be  considered  totally  destroyed,  cables  such  as  spiral  four  damaged 
sufficiently  to  render  useless  and  larger  cables  biarned  by  thermal  but 
still  usable. 
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4.1.1.20  Separate  Poles  (Shot  10) 


The  separate  poles  at  280  ft,  500  ft,  and  800  ft  (over  50 
psi  and  over  60  cal),  at  1100  ft  (40  psi  and  over  60  cal),  at  1600  ft 
(12  psi  and  over  60  cal),  and  at  2100  ft  (8  psi  and  over  60  cal)  from 
GZ  were  splintered  at  their  bases,  broken  into  several  pieces  and 
scattered  about  the  area.  All  these  poles  received  severe  damage, 

Poles  beyond  3000  ft  received  very  slight  to  no  damage. 

4.2  GENERAL  CONCLUSIONS 

The  objectives  of  these  tests  have  been  partially  but  not  com¬ 
pletely  acccm^lished. 

a.  In  Slot  9,  the  amounts  of  peak  overpressure  and  thermal  flux 
required  to  cause  severe,  moderate,  light  and  negligible  damage  to 
signal  commimications,  electronics  equipment  and  material  were  not 
obtained  in  all  Instances. 

b.  The  degree  of  accomplishment  of  the  objectives  was  very 
satisfactory  in  that  much  valuable  data  were  secured  which  can  be 
utilized  in  estimating  damage  and  in  damage  analysis. 

Under  test  conditions  similar  to  those  of  Shot  9,  the  following 
can  be  expected: 

a.  Radio  and  wire  communications  within  a  radius  of  approximately 
one  mile  from  GZ  except  burled  wire  and  cable  can  be  expected  to  receive 
severe  damage.  Buried  wire  and  cable  received  no  damage. 

(1)  This  includes  presently  designed  pole  lines,  radio  relay 
towers,  tactical  antenna  systms,  fixed  plant  radio  sets,  shelters,  etc. 

(2)  In  the  revetted  installations,  personnel  and  equipment, 
unless  properly  protected,  will  receive  severe  damage  and  casualties 
from  secondary  blast  effects. 

(3)  The  residml  nuclear  radiation  on  equipment  is  considered 
negligible  and  personnel  can  re-enter  this  area  in  90  sec  after  blast. 

(4)  In  general  the  damage  decreases  in  accordance  with  the 
presently  accepted  criteria  in  TM  23-200. 

Under  test  conditions  similar  to  those  of  Shot  10,  the  following 
can  be  expected: 

a.  Radio  and  wire  ccmmunications  within  a  radius  of  3/4  of  a 
mile,  except  buried  wire  amd  cable  cem  be  e^qpected  to  receive  severe 
damage.  Bxjried  wire  and  cable  received  no  damage. 

(1)  This  Includes  presently  designed  pole  lines,  radio  relay 
towers,  tactical  antenna  systems,  fixed  plant  radio  sets,  shelters, 
cable  manholes  (to  at  least  1000  ft),  and  vehicular  and  pack  mounted 
radio  equipment, 

(2)  The  residual  nuclear  radiation  on  equipment  and  on  the 
ground  is  not  considered  negligible  and  personnel  cannot  re-enter  this 
area  and  equipment  cannot  be  haindled  until  permitted  by  the  rad  safe 
personnel.  This  re-entry  time  may  be  considered  to  be  of  long  durations, 
possibly  many  days,  especially  within  1000  ft  from  GZ, 

The  information  obtained  from  these  tests  will  Increase  the 
knowledge  of  signal  communications-electronics  equipment  and  material 
with  respect  to  their  vulnerability  to  the  effects  of  atomic  weapons. 

The  information  obtained  will  greatly  aid  in  iBprovJtng  new  design 
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of  signal  ccanmunications-electronics  equipment. 

Participation  in  future  air  burst  atomic  weapons  effects  tests  is 
necessary  if  it  is  desired  to  secure  data  which  are  more  definitive  than 
those  secured  in  these  tests.  In  conjmiction  with  such  tests: 

a.  It  appears  possible  to  determine  by  laboratory  methods  the 
amounts  of  thermal  flux  required  to  cause  severe,  moderate,  light  and 
negligible  damage  to  those  items  for  which  these  data  were  not  secured 
in  these  tests.  Experiments  shoilld  be  conducted  along  these  lines. 

Signal  Corps  participation  in  future  tests  of  the  Shot  10  type 
appear  to  be  desirable.  Any  firm  decisions  in  this  regard  should  stem 
frcan  conferences  with  AFSWP  and  other  interested  agencies. 

It  is  not  sufficient  to  refer  to  damage  criteria  by  end  items 
alone  in  making  damage  analyses  and  in  estimating  damage.  Consideration 
must  be  given  to  what  effect  the  damage  of  individual  end  items  or 
elements  will  have  on  the  overall  system.  (Example:  A  number  of  radio 
sets,  or  a  mile  or  more  of  open  wire  pole  line  may  have  received  severe 
damage.  However,  if  alternate  means  are  available,  or  if  replacements 
can  be  affected  in  time,  the  resulting  damage  effect  upon  the  system 
must  be  assessed  as  something  less  than  severe) . 

The  Damage  Criteria  contained  in  Appendices  E  and  F  should  be  con¬ 
sidered  for  inclusion  in  TM  23-200  and  pertinent  extracts  thereof 
included  in  other  publications. 

4.3  COJCLUSIONS  PERTAINING  TO  SPECIFIC  SIGNAL  COMMUNICATIONS- 

ELECTRONICS  EQUIPMENT  AND  MATERIAL  (SH0f~^ 

Aerial  wire  and  cable  (including  open  wire  pole  lines)  are 
relatively  more  susceptible  to  damage  from  thermal  flux  and  peak  over¬ 
pressures  than  are  luiderground  and  surface  wire  and  cable.  The  degree 
of  damage  will  range  all  the  way  from  severe  to  negligible  damage.  The 
orientation  of  the  pole  line  with  respect  to  actual  GZ  is  a  very 
important  factor.  Pole  lines  normal  to  or  approaching  the  normal  to 
actual  GZ  can  be  expected  to  sustain  greater  damage  than  pole  lines 
radial  to  actual  GZ. 

a.  Wooden  telephone  poles  of  themselves,  unguyed  or  guyed  are 
not  susceptible  to  damage  from  relatively  large  values  of  thermal  flux 
or  peak  overpressures  (discounting  the  results  of  Shot  10  for  which 
there  is  as  yet  no  satisfactory  explanation) .  However,  when  these 
poles  are  in  a  pole  line  system  they  are  very  susceptible  to  severe 
damage  from  5  to  6  psi.  Since  the  action  of  the  thermal  flux  on  the 
unguyed  and  guyed  separate  poles  did  not  cause  them  to  break  it  is 
concluded  that  the  thermal  action  had  little,  if  any,  immjdiate  effect 
upon  the  poles  in  the  pole  line  systems. 

b.  Pole  line  hardi/are  such  as  guys,  anchors,  bolts,  pins,  tie 
wires,  and  insulators  are  relatively  immune  to  thermal  flux  and  peak 
overpressures.  One  can  expect  some  glass  insulator  breakage  from  6  psi 
and  above. 

c.  One  hiindred  and  four  steel  conductors  of  themselves  will  sus¬ 
tain  negligible  damage  from  thermal  flux  and  peak  overpressures.  How¬ 
ever,  the  blast  action  upon  the  poles  and  crossarms  will  range  from  severe 
to  negligible,  dependent  upon  their  orientation  and  ttie  amounts  of  thermal 
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fliix  and  peak  overpressiures  at  work.  This  in  turn  will  cause  the  104  CS 
wires  to  stretch  and  become  short-circuited.  Very  little  104  CS  wire 
breakage  can  be  expected. 

d.  The  sheaths  of  lead  covered  cable  cuid  cable  risers  can  be 
expected  to  melt  at  random  points,  113  to  82  cal.  This  melting  is 
followed  by  separation  of  the  sheaths  caused  by  the  peak  overpressures. 
The  conductors  in  the  cable  will  sustain  little  if  any  damage.  However, 
damp  or  wet  weather  would  cause  troubles  in  the  cables. 

e.  Rubber  covered  cables  such  as  5  pair  rubber  covered  and 
spiral  four  cables,  although  sustaining  discoloration  of  the  Jacket 
have  a  high  degree  of  immunity  to  peak  overpressures  and  particularly 
thermal  flux.  (This  is  also  true  for  the  rubber  on  vehicles.) 

f.  WD-1/TT  field  wire  is  very  susceptible  to  severe  damge  f^om 
thermal  flux  for  values  above  9  cal,  which  is  comparatively  low. 

g.  Cable  transfer  relays  of  the  type  tested  are  Inravine  to  damage 
fl*om  thermal  flux  except  for  the  riser  cables  which  may  be  melted. 

They  are  immune  to  other  than  light  damage  ejosept  from  relatively  high 
peak  overpressures. 

Surface  wire  and  cable  are  relatively  less  susceptible  to  damage 
from  peak  overpressures  and  thennal  flux  than  are  aerial  wire  and  cable. 
Their  susceptibility  to  damage  from  vehicular  traffic  in  many  Instances 
will  negate  this  imnunlty  advantage.  There  are  many  occasions  though 
where  their  use  should  be  continued  as  prescribed  in  current  doctrine. 

Underground  wire  and  cable  even  at  one  inch  depth  are  far  less 
susceptible  to  damage  from  peak  overpressures  and  thermeJ.  flux  than  are 
surface  or  aerial  wire  and  cable  (including  open  wire  pole  lines) .  The 
only  portions  of  underground  wire  and  cable  which  will  sustain  any 
damage  are  those  portions  which  are  brought  above  the  siirface  for  inter¬ 
mediate  taps  and  teimlnations . 

a.  For  protection  against  airburst  atcmic  weapons  effects  only  a 
slight  earth  cover  is  reqvdred,  less  than  1  inch. 

b.  For  practical  purposes  (damage  from  vehicles,  frost,  etc.), 
presently  prescribed  tactical  depths  are  the  governing  factors. 

c.  Because  of  their  relatively  high  iimminlty  to  atomic  weapons 
effects  the  desirability  of  Increased  use  of  appropriate  types  of  under¬ 
ground  wire  and  cable  in  forward  combat  areas  should  be  stixlied. 

Towers  are  vulnerable  to  severe  damage  from  relatively  low  peak 
overpressures  (on  the  order  of  3  psi)  and  are  subject  to  negligible 
damage  from  thermal  flux  such  as  paint  charring.  It  is  questionable 
whether  the  cost  and  weight  factors  Involved  would  warrant  redesign  of 
towers  for  higher  peak  overpressures.  It  is  quite  probable  that  should 
towers  be  redesigned  to  withstand  higher  p^ik  overpressisres,  the  para¬ 
bolic  reflectors  or  antenna  equiimient  being  svqpported  would  still 
sustain  severe  damage  and  require  replacement.  The  practical  solution 
appears  to  be  either  disperse  alternate  towers  well  beyond  any  antici¬ 
pated  severe  to  moderate  blast  damaging  peak  overprcssures,  or  provide 
spare  towers  and  antenna  equipment  at  readily  accessible  depots. 

a.  Tower  hardware  items  such  as  anchors,  guys,  pulleys,  winches, 
etc.,  are  in  most  instances  reusable,  and  conplete  replacements  of  these 
parts  would  not  be  required  from  depots. 

Tactical  antenna  systems,  masts  and  supports  are  susceptible  to 
severe  damage  frcsn  relatively  low  peak  overpressTires  (on  the  order  of 
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2.5  psl)  and  subject  to  negligible  damage  from  thennal  flux.  Hie 
practical  solution  to  this  problem  is  a  combination  of  adequate  replace¬ 
ments  and  dispersion  beyond  sefvere  to  moderate  damaging  peak  overpres- 
sxzres.  Since  this  type  tactical  equipment  is  normally  designed  to  be 
erected  in  a  relatively  short  time,  it  may  be  desirable  in  many 
insteuices  to  locate  Installations  close  in  to  any  expected  GZ  -  the 
predominating  factor  appears  to  be  eideqvuate  readily  accessible  replace¬ 
ments. 

Radio  sets  taken  as  end  items  are  arugged  and  will  withstand 
relatively  high  peak  overpressxires.  They  may  be  rendered  temporarily 
inoperative  due  to  antenna  breakage. 

a.  The  tactical  series,  radio  sets  AN/GRC-9,  AN/^RC-6,  and 
AN/PRC-10  will  withstand  high  peak  overpressures  and  still  operate 
electronically  in  a  satisfactory  manner.  Thermal  flux  will  cause 
severe  to  negligible  damage  to  exposed  sttrfaces,  particularly  painted 
sxirfaces,  light  colored  dials  and  calibration  charts.  There  is  no 
significant  residual  gamma  radiation  contamination  on  radio  sets  or 
similar  equipment  from  a  high  burst  atomic  device. 

b.  The.  AN/GRC-26  radio  sets  will  have  broken  whip  antennas  fl*om 
about  9.4  psi  i5>.  Since  they  are  within  the  S-56  shelters  they  are 
shielded  from  thermal  flux.  However,  the  S-56  shelter  itself  is  very 
susceptible  to  severe  blast  damage  and  the  secondary  effects  of  this 
blast  damage  causes  severe  to  negligible  damage  to  the  radios  and  other 
eqiilpment  within  the  shelter.  The  results  obtained  in  this  test  were 
expected  because  of  the  planned  orientation. 

c.  It  may  be  possible  to  dig  these  AN/GRC-26  radio  sets  in  suf¬ 
ficiently,  revet,  and  cover  them,  and  orient  entrances  in  a  manner 
similar  to  that  eD9)loyed  by  the  Corps  of  Engineers  for  field  fortifica¬ 
tions.  Such  an  arrangement,  presenting  minimum  surface  area  to  the 
blast  forces,  could  conceivably  withstand  the  blast  effects,  and  the 
thermal  effects  would  present  no  problem.  Even  though  the  set  could  be 
arranged  so  as  to  withstand  blast  and  thermal  effects,  cognizance  must 
be  taken  of  the  initial  gamma  radiation  effects.  Sufficient  earth 
cover  must  be  provided  so  as  to  reduce  the  Initial  radiation  at  the 
surface  to  an  acceptable  maximum  within  the  shelter.  Otherwise, 
operating  personnel  within  the  shelter  (although  protected  firom  blast  , 
aiKi  heat)  will  have  been  killed  or  become  incapacitated. 

The  S-56  shelters  are  susceptible  to  severe  damage  from  relatively 
low  peak  overpressures.  Since  all  of  the  shelters  received  severe 
damage  it  is  not  known  what  the  values  for  peak  overpressures  are  to 
cause  moderate,  light,  and  negligible  damage  to  these  shelters  (as  in 
the  case  of  the  AN/GRC-26  radio  set)  and  the  only  apparent  satisfactory 
solution  to  this  problem  is  to  disperse  them  beyond  the  expected  exten¬ 
sion  of  damaging  peak  overpressiares  or  attempt  to  dig  them  in  a  manner 
similar  to  that  employed  by  the  Corps  of  £hglneers  for  field  fortifica¬ 
tions. 

a,  S-56  shelters  with  metal  tops  and  sides  are  relatively  immune 
to  thermal  damage,  except  for  paint  charring  or  scorching  which  is  of 
relatively  little  tactical  importance  at  the  moment  of,  and  immediately 
after,  an  atomic  burst.  Shelters  with  fabric  tops  over  wood  are  likely 
to  bum  and  cause  severe  damage  to  the  shelters.  Hoiirever,  since  the 
peak  overpressures  which  will  cause  severe  damage  to  the  shelters  extends 
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well  beyond  the  distance  the  thermal  flux  required  to  bum  the  top 
extends,  the  peak  overpressures  and  not  the  thermal  flux  is  the 
criterion.  The  coiq)arative  weights  of  earth  that  the  metal  and  fabric- 
wood  tape  will  withstand  are  not  known,  and  they  should  be  provided 
with  a  satisfactory  earth  cover.  This  factor  should  bo  investigated. 

The  equipment  and  material  in  Signal  Si;q>ply  Points  on  the  surface, 
other  than  being  tossed  and  blown  about  by  tlie  blast,  are  relatively 
immiine  to  peak  overpressures.  Their  susceptibility  to  severe  to 
negligible  damage  from  thermal  flxix  is  dependent  upon  the  c(mq)osition 
of  the  material  exposed  to  the  heat.  If  the  material  has  a  low  burning 
point  it  is  likely  to  catch  fire,  and  cause  other  material  to  bum.  If 
the  exposed  material  has  a  high  burning  point  it  may  char  trom  low 
values  of  thermal  fliix  £uid  the  fires  will  be  extinguished  by  the  blast 
which  follows  the  thermal  flux.  Signal  simply  points  in  open  pits  are 
not  likely  to  have  the  material  blown  from  the  pits,  although  it  may  be 
blown  around  within  the  pit  confines.  The  vulnerability  to  thermie\l 
damage  is  similar  to  that  of  supply  points  on  the  surface  except  that 
if  the  pit  is  deep  enough  it  may  be  afforded  seme  thermal  shielding  and 
significant  blast  shielding.  The  solution  to  this  problem  appears  to 
be: 

a.  Adequate  dispersion,  open  pits,  partial  protection,  earth 
covered  pits  streamlined  to  present  min-imnm  surface  areas  and  adequate 
replacements  from  other  readily  accessible  supply  points  or  depots. 
(Although  they  were  not  tested  in  this  project,  the  Impact  of  atomic 
weapons  effects  upon  signal  supply  installations  in  various  types  of 
buildings,  must  not  be  lost  sight  of.)  There  are  some  applicable  cri¬ 
teria  now  contained  in  TM  23— TM  200.  Additional  data  should  be  forthcoming 
from  other  projects  in  these  tests.  It  is  essential  that  the  final  reports 
of  the  projects  under  idiich  these  tests  were  conducted.  Including  the  Fed¬ 
eral  Civil  Defense  Administration  (FCDk)  be  studied  and  analyzed. 

Foxholes  2  ft  X  6  ft  X  4  ft  deep  (or  deeper),  as  stated  in  TM  23~ 

200  and  in  other  current  Department  of  the  Army  doctrine  will  afford 
adequate  protection  from  damaging  peak  overpressures  and  flying  debris. 

At  optimum  distances  they  will  afford  satisfactory  shielding  from 
thermal  flux  and  initial  ganma  radiation. 

a.  The  potentialities  of  including  suitable  engineer  type  equip¬ 
ment  in  Signal  T/O  and  with  which  to  dig  fo:dioles  (and  for  other  earth 
removal  and  earth  covering  purposes)  should  be  explored.  This  conclu¬ 
sion  is  reached  on  the  basis  that  Corps  of  Engineers  units  in  most 
tactical  echelons  are  likely  to  be  called  upon  by  all  other  units  to  do 
this  work,  all  at  the  same  time,  which  v&y  over  extend  their  capabili¬ 
ties.  It  may  therefore  be  desirable  to  consider  Including  the  necessary 
engineer  type  equipment  and  engineer  personnel  organic  to  division 
signal  companies,  and  appropriate  signal  units  at  higher  echelons. 

Cable  manholes  are  immxine  to  damage  from  thermal  flux  and  are 
also  immune  to  damage  from  other  than  relatively  high  peak  overpres¬ 
sures.  High  peak  overpressures  may  cause  the  manhole  covers  to  be 
moved  and  the  top  casing  to  be  blown  in,  although  wire  and  cables  in 
the  manholes  will  receive  negligible  daj^ge. 

The  damage  to  specific  Signal  items  in  Shot  10  should  be  studied 
as  a  matter  of  interest  and  as  to  the  type  of  damage  which  can  be 
expected. 
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4.4  CONCLUSIONS  PERTAINING  TO  SPECIFIC  SIGNAL  CCMIUNICATIONS- 
ELECTRC»^ICS  EQUIPMENT  AND  MATERIAL,  SHOT  10 


a.  Aerial  wire  and  cable  (including  open  wire  pole  lines)  are 
relatively  more  susceptible  to  damage  ft*om  thermal  flux  and  peak  over¬ 
pressures  than  are  underground  wire  and  cable.  The  degree  of  damage 
will  range  all  the  way  fr^  severe  to  no  damage.  At  the  present  writing 
it  is  not  known  whether  the  orientation  of  the  pole  line  with  respect 

to  actual  GZ  is  a  very  important  factor.  Wooden  telephone  poles  guyed 
or  unguyed  up  to  a  distance  of  3000  ft  are  susceptible  to  severe  damage 
from  relatively  low  values  of  peak  overpressures.  The  action  of  thejr- 
mal  flux  on  the  unguyed  and  guyed  poles  did  not  cause  them  to  break. 

Ibe  thermal  action  had  little  or  no  effect  on  the  poles 
breaking  iq>  to  a  distance  of  3000  ft  from  GZ  but  showed  slight  scorch¬ 
ing  beyond  3000  to  4000  ft  from  GZ. 

b.  Pole  line  hardware  such  as  guys,  poles,  pins,  tie  wire,  and 
insulators  are  relatively  immune  to  the  thermal  flux  action  received. 
Severe  damage  to  equipment  from  blast  will  result  up  to  a  distance  of 
3000  ft  from  GZ  with  relatively  low  overpressures. 

c.  One  hundred  and  fo\ir  steel  wire  will  receive  severe  damage  to 
a  distemce  of  3000  ft  from  GZ. 

d.  Lead  covered  cable  is  susceptible  to  severe  damage  from  large 
amounts  of  thermal  flux  up  to  a  distance  of  3000  ft  from  GZ.  It  can  be 
e3q)ected  to  melt  a»l  leave  the  conductors  e^qjosed.  Also  the  blast  will 
snarl  up  all  cable  to  a  distance  of  3000  ft  causing  short  circuits. 

Reuse  is  impossible. 

e.  Rubber  covered  cables  such  as  5  pair  and  spiral  4  cable  will 
sustain  severe  thermal  flux  damage.  The  jackets  will  be  raptured 
leaving  the  conductors  exposed  up  to  a  distance  of  3000  ft  from  GZ. 

Damp  weather  would  cause  trouble  with  these  cables. 

f .  Wire  WD-I/TT,  field  wire,  is  very  susceptible  to  severe 
damage  from  thermal  flux  up  to  a  distance  of  3000  ft  frcan  GZ  and  cannot 
be  reused. 

g.  Surface  wire  and  cables  are  relatively  more  susceptible  to 
damage  from  thermal  flux  and  low  peak  overpressures  than  any  given 
amounts  in  Shot  9.  The  jackets  on  the  cables  will  receive  large  amounts 
of  burning  euid  the  cable  will  be  broken  and  snarled  due  to  low  peak 
overpressxares . 

h.  Undergroiuid  wire  and  cable  even  only  at  1  inch  depth  are  far 
less  susceptible  to  damage  from  peak  overpressures  and  thermal  flux  than 
are  surface  or  aerial  wire  and  cable.  The  only  portion  of  underground 
wire  and  cable  which  will  sustain  any  damage  are  those  portions  which 
are  brought  above  the  surface  for  taps  and  terminations. 

i.  Separate  poles.  Poles  guyed  or  unguyed,  class  7  and  class  3, 
are  very  susceptible  to  damage  from  relatively  low  peak  overpressures 
up  to  a  distance  of  3000  ft.  Beyond  3000  ft  the  damage  is  negligible. 

4.5  RECOMMENDATIONS 

It  is  recommended  that: 

a.  Signal  Corps  pay  particular  heed  to  the  immunity  displayed  by 
buried  circuits  to  atomic  weapons  detonations,  and  determine  how  best  to 
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use  this  information  in  planning  tactical  communications  Installations. 

b.  The  possibility  of  utilizing  laboratory  methods  to  determine 
the  desired  thermal  flux  and  peak  overpressures  effects  on  Signal 
Ccmmunications-Electronics  equipment  and  material  in  lieu  of  costly 
atomic  test  programs  be  investigated. 
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APPENDIX  A 


TABLE  A,1  -  Legend,  Shot  9 


Teat 

Group 

♦Description 

Distance 
from  GZ 
(ft) 

cal 

psi 

1 

Radial  pole  line 

1250-9080 

11>8 

l6m6-3 

2 

Surface  wire  and  cable  along 
the  radial  pole  line  thru  GZ 
to  175  ft  south  of  GZ 

9080N-170S 

8-07er  120 

3-Over  21 

3 

Underground  wire  and  cable 
along  the  radial  pole  line 
thru  GZ  to  175  ft  south  of  GZ 

3750N-175S 

44o5“0ver 

120 

8.8-Over  2] 

4 

Three  separate  poles 

1850 

85 

13.2 

5 

One  separate  pole 

2350 

72 

11.4 

6 

Three  separate  poles 

2825 

61.5 

10.8 

7 

Three  sei)arate  poles 

3825 

43.5 

8.6 

8 

Two  separate  poles 

4875 

30.5 

6.2 

9 

Three  separate  poles 

5800 

23.5 

5.2 

10 

Exposure  Board 

1825 

88 

13.2 

11 

fbqposure  Board 

1825 

88 

13.2 

12 

Exposure  Board 

2800 

62 

10.8 

13 

Exposure  Board 

2800 

62 

10.8 

U 

Exposure  Board 

3825 

43.5 

8.6 

15 

Esqjosure  Board 

3825 

43.5 

3 .6 

16 

Exposure  Board 

4800 

30.5 

6.4 

17 

Exposure  Board 

4800 

30.5 

6.4 

18 

Exposure  Board 

5800 

23.5 

5.2 

19 

Exposure  Board 

5800 

23.5 

5.2 

20 

E3q>osiire  Board 

6800 

16.5 

4.2 

21 

Exposure  Board 

6800 

16.5 

4.2 

22 

Ejqposure  Board 

7800 

10.8 

3.4 

23 

Exposure  Board 

7800 

10.8 

3.4 

24 

1050  ft  open  wire  transverse 
pole  line 

3425 

50 

9.6 

25 

26 

Surface  wire  and  cable  along 
the  transverse  pole  line 

3400 

50 

9.6 

27 

1050  ft  open  wire  transverse 
pole  line 

4450 

35 

7.0 

28 

29 

Surface  wire  and  cable  along 
transverse  pole  line 

Not  used 

4450 

35 

7.0 

30 

1050  ft  open  wire  transverse 
pole  line 

5425 

25.5 

5.6 

31 

32 

Surface  wire  and  cable  along 
transverse  pole  line 

Not  used 

5425 

25.5 

5.6 

33 

Large  tower  (120  ft  high) 

3350 

51.5 

9.8 

34 

Large  tower  (120  ft  high) 

4350 

36 

7.2 

35 

Large  tower  (120  ft  high) 

5350 

26 

5.6 

*  For  description  of  equipment  see  Appendix  G 
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IA.HLE  A  cl  -  Legend,  Shot  9  (Continued) 


Test 

Group 

^Description 

Distance 
from  GZ 
(ft) 

cal 

psi 

36 

Large  tower  (200  ft  high) 

6350 

19.5 

4.6 

37 

Not  used 

38 

Not  used 

39 

Antenna  Mast  AB-26/CR 

4050 

40.5 

8 

40 

Antenna  Mast  A&-26/CR 

4600 

32.5 

6.8 

41 

Antenna  Mast  AB-224/U 

4625 

32.5 

6.8 

42 

Antenna  Mast  AS^19/TRC— 1 

4650 

32.5 

6.8 

43 

Antenna  Mast  A3-19/TRC-1 

4900 

29.5 

6.2 

44 

Antenna  Mast  AB-155/U 

4900 

29.5 

6.2 

45 

Antenna  Mast  Lightweight 

4925 

29.5 

6.2 

46 

Antenna  Mast  Lightweight 

4950 

29.5 

6#2 

47 

Antenna  Mast  AM-GRC-4 

5000 

28.5 

6.0 

48 

Antenna  Mast  AM-GRA-4 

5000 

28.5 

6.0 

49 

Antenna  Mast  AB-26/CR 

5550 

25 

5.4 

50 

Antenna  Mast  AB-22i^^U 

5575 

25 

5.4 

51 

Antenna  Mast  Lightweight 

5550 

25 

5.4 

52 

Antenna  Mast  AB-155/U 

5625 

24.5 

5.3 

53 

Antenna  Mast  Lightweight 

5575 

24.5 

5.4 

54 

Antenna  Mast  AB-155,A^ 

5675 

24 

5.3 

55 

Radio  Set  AN/GRC-26  (revetted) 

1700 

91 

13.8 

56 

Radio  Set  AN/GRC-26  (revetted) 

3500 

49 

9.4 

57 

Radio  Set  Al^GRC-26  (revetted) 

4500 

34 

7.0 

58 

Radio  Set  AN/GRC— 26  (revetted) 

5500 

25 

5.6 

59 

S-56  Shelter  (revetted) 

2325 

72 

11.6 

60 

S-56  Shelter  Modified) 

3050 

57.5 

10.4 

(surface) 

61 

S^56  Shelter  (standard) 

3100 

56 

10.4 

(surface) 

62 

s-56  Shelter  (surface) 

3650 

46 

9.0 

63 

S-56  Shelter  (surface) 

4650 

32.5 

6.6 

64 

S-56  Shelter  (surface) 

5625 

24 

5.4 

65 

Signal  Supply  Point  (sixrface) 

1900 

88.5 

12.8 

66 

Signal  Supply  Point  (svirface) 

3150 

55 

10.2 

67 

Signal  Supply  Point  (surface) 

3650 

46 

9.0 

63 

Signal  Supply  Point  (sixrface) 

4675 

32 

6.6 

69 

Signal  Supply  Point  (surface) 

5625 

24.5 

5.4 

70 

Foxhole  2ftx6ftx4ft  deep 

1775 

91.5 

13.4 

71 

Foxhole  2ftx6ftx4ft  deep 

2800 

62 

10.8 

72 

Foxhole  2ftx6ftx4ft  deep 

3800 

44 

8.6 

73 

Foxhole  2ftx6ftx4ft  deep 

4800 

30.5 

6.4 

74 

F^diole  2ftx6ftx4ft  deep 

5800 

23.5 

5.2 

75 

Foxhole  2ftx6ftx4ft  deep 

6800 

16.5 

4.2 

76 

Foxhole  2ftx6ftx4ft  deep 

7800 

12 

3.5 

77 

1  Signal  items  in  Engr  Instns 

600 

Over  125 

Over  21 

*  For  description  of  equipment  see  Appendix  G 
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TABLE  A,1  -  Legend,  Shot  9  (Continued) 


Distance 

Test 

from  GZ 

Group 

•Description 

(ft) 

cal 

psi 

78 

Signal  items  in  Engr  Instns 

900 

Over  125 

Over  21 

79 

Signal  items  in  Engr  Instns 

4000 

a 

8 

80 

Signal  items  in  Qrd  Vehicles 

1650 

94.5 

14 

81 

Signal  items  in  Qrd  Vehicles 

2425 

58.5 

10.6 

82 

Signal  items  in  Qrd  Vehicles 

4450 

33.5 

6.9 

83 

Signal  items  in  Med  Instns 

4125 

39.5 

8 

84 

Signal  items  in  Med  Instns 

9000 

8.5 

3 

85 

Signal  items  in  Med  Instns 

15000 

Less 

Less 

than  1 

than  1 

86-95 

Not  used 

96 

l^nhole  (field  constructed) 

1250 

113 

16.6 

97 

Not  used 

98 

Exposxjre  Board 

8300 

9.5 

3.0 

99 

Exposure  Board 

8800 

9.5 

3.0 

100 

Antenna  hfast  AB-155/U 

6350 

19.5 

4.6 

101 

Foxhole  2ftx6ftx4ft  deep 

1725 

90 

13.6 

102 

Signal  Supply  Point  (below 
surface) 

3150 

55 

10.2 

103 

One  separate  pole 

1150 

120 

17.8 

104 

Che  separate  pole 

850 

Over  120 

Over  21 

105 

Che  separate  pole 

175 

Over  120 

Over  21 

106 

Film  Badges  in  containers 
buried  1  ft,  2  ft,  and  3  ft 

1775 

91.5 

13.4 

107 

Film  Badges  in  containers 
buried  1  ft,  2  ft,  and  3  ft 

2800 

62 

10.8 

103 

Film  Badges  in  containers 
buried  1  ft,  2  ft,  and  3  ft 

3775 

U.5 

8.3 

109 

Film  Badges  in  containers 
bixried  1  ft,  2  ft,  and  3  ft 

4775 

i 

30.5 

6.5 

*  For  description  of  equipment  see  Appendix  G 
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* 


TABLE  B.l  -  Legend,  Shot  10 


Distance 

Test 

Group 

^Description 

(ft) 

cal 

psi 

lA 

Radial  Pole  line 

600-8350 

5.5 

1 

2A 

Surface  wire  and  cable 
along  the  radial  pole 
line  thru  GZ  to  800  ft 
south  of  GZ 

8350N-850S 

5.5-90 

1-Over  60 

3A 

Underground  wire  and  cable 
along  the  radial  pole  line 
thru  GZ  to  800  ft  south  of 

GZ 

314ON-8OOS 

40-90 

5-Over  60 

4A 

Three  separate  poles 

1125 

Over  60 

32 

5A 

Che  separate  pole 

1650 

Over  60 

11 

6A 

Three  separate  poles 

2125 

Over  60 

7 

7A 

Three  separate  poles 

3125 

a 

5 

8A 

Two  separate  poles 

4200 

24 

4 

9A 

Three  separate  poles 

5125 

16 

3 

lOA 

Exposure  Board 

1125 

Over  60 

32 

UA 

Exposure  Board 

1125 

Over  60 

32 

12A 

Exposure  Board 

2125 

Over  60 

7 

13A 

Expos;ure  Board 

2125 

Over  60 

7 

UA-95A 

Not  used 

96A 

Ifenhole  (field  constructed) 

600 

Over  65 

Over  115 

97A-102A 

Not  used 

103A 

Che  separate  pole 

500 

Over  60 

Over  115 

104A 

Che  separate  pole 

300 

Over  60 

Over  115 

105A 

Che  separate  pole 

800 

Over  60 

90 

*  For  description  of  equipment  see  Appendix  G 
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TOTAL  THERMAL  ENERGY  (cal/cmM 


Fig.  G.l  Total  Thermal  Energy  vs  Horizontal  Distance  from  GZ,  Shot  9 

246 


SECRET  -  RESTRICTED  DATA 


024 


(oas)  3IAII1  IVAiayt/ 


>d) 


o  ^ 

CM 


3dnSS3ddd3A0 


>1V3d 


OD 

3D\/ddnS 


03 

> 


©  o 
o 

CO 

g«G 


<<  © 
©  S 

©  © 
W  .H 
©  » 

§ 

CQ 

M  •ri 

S  & 

plh  n: 


CM 

O 

to 

5! 


247 

SECRET  -  RESTRICTED  DATA 


INITIAL  GAMMA  RADIA 
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Horizontal  Distance  ftom  GZ,  Shot  10 


INITIAL  GAMMA  RADIATION  (r) 


lOOOO 


6000 


6000 


4000 


2000 

iOOO 

600 

200 

Fig. 


t 


1000  3000  5000  7000 


HORIZONTAL  RANGE  (ft) 


D,3  Initial  Gamma  Radiation  vs  Horizontal  Distance  from  GZ,  Shot  10 
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TABLE  E.l  - 


Item 


Antennas 

Antenna,  whip  on  AN/GRC~9 


Antenna,  whip  on  AN/GRC-26 


Antenna,  whip  on  AN/PRC-6 
in  f  ojchole 


Antenna,  whip  on  AN/PRC-10 
in  foxhole 


Antenna  Systems 
AN/GRA-4 


AS-19/TRC-1 


Antenna  Masts  and  Supports 
AB-26/CR 


SECRET 


I 


APPENDIX  E 

Damage  Criteria,  Shot  9 


S-Severe,  l^Moderate 
L-Light,  N-Negligible 


cal 

psi 

Damage 

Remarks 

1 

S 

— 

M 

— 

L 

94 

14 

N 

Top  sections  bend* 

— 

S 

* 

— 

M 

— 

9 

L 

Some  whip  antennas  will 
break  off. 

94 

6 

N 

90 

■ 

S 

Antenna  distorted  by 
burning. 

- 

B 

M 

— 

HI 

L 

44 

u 

N 

90 

S 

Antenna  distorted  by 
burning. 

- 

M 

— 

L 

44 

Q 

N 

s 

Collapses,  Mast  Sections 
twist  and  break. 

— 

M 

L 

23 

N 

—  ' 

5 

s 

Collapses,  Mast  Sections 
twist  and  break. 

— 

M 

— 

L 

32 

N  • 

- 

5 

S 

Collapses,  Mast  Sections 
twist  and  break. 

— 

mm 

— 

B 

BH 

40 

H 

N 

252 
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TABLE  E,1  -  Damage  Criteria,  Shot  9  (Continued) 


Item 

cal 

psi 

Damage 

Remarks 

AB-155/U 

- 

5 

S 

Collapses,  Mast  Sections 
twist  and  break* 

- 

M 

L 

30 

N 

AB-224/U 

- 

6 

S 

Mast  buckles,  base  and 
giiys  loosen. 

- 

i- 

M 

— 

- 

L 

32 

5 

N 

Lighweight,  30  ft  Fiberglass 

— 

5 

S 

Collapses,  Mast  Sections 
break. 

- 

B 

M 

-> 

B 

L 

29 

B 

N 

Lightweight,  30  ft  Magnesivnn 

— 

6 

S 

Collapses,  Mast  Sections 
reusable. 

5 

M 

Remains  standing.  Guy 
hardware  fails. 

— 

B 

L 

29 

B 

N 

Antenna  Masts  and 
Supports  Accessaries 

■ 

Stakes  and  Anchors 

— 

B 

S 

* 

M 

B 

L 

40 

15 

N 

Guy,  Dacron 

- 

B 

S 

— 

M 

40 

B 

L 

Slight  Fusing 

15 

N 

Guy,  Nylon 

B 

S 

M 

B 

L 

Slight  Fusing 

15 

N 

Guy,  Steel 

S 

M 

40 

L 

Slight  Fusing 

15 

N 

Guy,  Steel,  Nylon  Covered 

B 

S 

M 

40 

B 

L 

Slight  Fusing 

— 

15 

N 
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4 


TABLE  E.l  -  Damage  Criteria,  Shot  9  (Continued) 


— ^ -  -  ■  -I 

Item 

cal 

psi 

Damage 

Remarks 

Cable 

Alpeth 

on  exposure  board 

51  pair  and  300  pair 

— 

— 

s 

88 

M 

Slight  char,  insulation 
cracks • 

30 

- 

L 

Slight  char. 

23 

13 

N 

Coaxial,  Neoprene 

on  exposure  board 

- 

- 

S 

88 

M 

Slight  char,  insulation 
cracked . 

30 

- 

L 

Slight  char. 

23 

13 

N 

Lead  Covered  5  pair  cable 

on  e:iq)Osure  board 

88 

S 

Portions  of  lead  sheath 
melt  exposing  insvilation< 

62 

M 

Slight  vaporizing  of 
lead  sheath. 

43 

L 

Very  light  vaporizing  of 
lead  sheath. 

30 

13 

N 

Lead  Covered  26  pair  cable 

— 

S 

Installed  on  radial  pole 

- 

- 

M 

line 

113 

17 

L 

Lead  sheath  may  rupture. 

- 

- 

N 

Lead  Covered  26  pair  cable 
installed  on  transverse 
pole  line 

7 

S 

Cable  will  break  in 
nmerous  places  due  to 
poles  breaking. 

- 

— 

M 

— 

L 

50 

6 

N 

Lead  Covered  26  pair  cable 

- 

- 

S 

installed  buried. 

- 

- 

M 

- 

- 

L 

over 

over 

N 

120 

21 

Rubber  Covered,  5  pair 

- 

- 

S 

CX-162/G  cable  installed 

- 

- 

M 

on  radial  pole  line 

- 

- 

L 

113 

17 

N 

Rubber  Covered,  5  pair 

— 

7 

S 

Cable  will  break  in 

CX-I62/G  cable  installed 

numerous  places  due  to 

on  transverse  pole  line 

•• 

M 

poles  breaking. 

— 

— 

L 

50 

6 

N 
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TABLE  E.l  -  Damage  Criteria,  Shot  9  (Continued) 


Item 

cal 

psi 

Damage 

Remarks 

Rubber  Covered  5  pair 

s 

CX-162/G  cable  installed  on 

S8 

- 

M 

Slight  char,  insulation 

ejq>oaure  board 

cracks  • 

30 

- 

L 

Slight  char. 

23 

13 

N 

Rubber  Covered  5  pair 

— 

- 

S 

CX-I62/G  cable  installed  on 

- 

- 

M 

surface  lay  along  radial 

35 

- 

L 

Slight  blackening  and 

pole  line 

roughening  of  siirface. 

Plastic  dust  caps  will 

burn. 

- 

over 

N 

21 

Rubber  Covered  5  pair 

- 

- 

S 

CX-I62/G  cable  installed 

- 

- 

M 

along  transverse  pole  line 

- 

- 

L 

50 

10 

N 

Rubber  Covered  5  pair 

S 

CX-162/G  cable  installed 

- 

- 

M 

buried  along  radial  pole 

- 

L 

line 

over 

over 

N 

120 

21 

Rubber  Covered  5  pair 

55 

S 

Seme  will  burn  completely. 

CX-162/G  in  Sig  Sup  point 

others  will  burn  through 

on  the  surface  on  ESl-4 

several  layers  of  wire. 

w/o  wrapping 

- 

- 

M 

— 

10 

L 

Reels  and  boxes  blown 

about. 

24 

5 

N 

Rubber  Covered  5  pair 

S 

CX-I62/G  in  Sig  Sup  point 

- 

- 

M 

on  the  sinrface  on  DR-4 

24 

- 

L 

Paper  wrapping  will  scorch. 

w/wrapping 

little  damage  to  wire 

- 

5 

N 

under  wrapping. 

Rubber  covered  5  pair 

- 

- 

S 

CX-I62/G  in  Sig  Sup  point 

- 

- 

M 

in  open  pit  on  DR-4  w/o 

- 

- 

L 

wrapping 

50 

10 

N 

Items  will  scatter  in  pit 

1 

and  be  covered  i^ith  dirt 

but  not  be  damaged. 

Rubber  Covered  5  pair 

- 

— 

S 

CX-I62/G  in  Sig  Sup  point 

- 

- 

M 

in  open  pit  on  DR-4 

- 

- 

L 

w/wrapping 

55 

10 

_ L_ 

Reels  will  move  about  and 

J  1 _ _ _ j  jj _ 1.  _  — . 

be  covered  with  dirt,  no 
damage. 


SECRET- RESTRICTED  DATA 


TABLE  E.l  -  Damage  Criteria,  Shot  9  (Continued) 


cal  I psi  I  Damage 


Spiral  Four  CX-IO65/G  in¬ 
stalled  on  radial  pole  line 


Spiral  Four  CX-IO65/G  in¬ 
stalled  on  transverse  pole 
line 


Spiral  Four  CX-IO65/G  in¬ 
stalled  on  exposure  board 


Spiral  Four  CX-IO65/G  in¬ 
stalled  on  surface  trans¬ 
verse  pole  line  ' 

Spiral  Four  CX-IO65/G  in¬ 
stalled  on  surface  along 
radial  pole  line 


Spiral  Four  CX-IO65/G  in¬ 
stalled  buried  along  radial 
pole  line 


Spiral  Four  CX-IO65/G  in¬ 
stalled  in  Sig  Sup  point 
on  surface  on  DR-8  w/o 
wrapping 


Spiral  Four  CX-IO65/G  in¬ 
stalled  in  Sig  Sup  point  on 
surface  on  DR-8  w/wrapping 


17  13 


50  10 


30  over 
21 


over  over 
120  21 


Rubber  jacket  softens 
causing  slippage  in  sus¬ 
pension  bracket •  Jacket 
blackens  and  rou^ens. 

Gable  will  break  in  num¬ 
erous  places  due  to  poles 
breaking. 


Slight  char  on  outer 
jacket. 


Slight  blackening  and 
roughening  of  rubber 
jacket. 


Some  will  burn  completely, 
others  will  burn  through 
several  layers  of  wire. 

Reels  and  boxes  blown  I 
about . 


Paper  wrapping  will 
scorch,  little  damage  to 
wire  under  wrapping. 
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TABLE  E,1  -  Damage  Criteria,  Shot  9  (Continued) 


Item 

cal 

psi 

Damage 

Remarks 

Poles 

Southern  Pine  Creosoted 

s 

CIsiss  3$  A-5  set  6  JTt 

- 

- 

M 

sepaz*ate  poles  unguyed 

- 

- 

L 

85 

13 

N 

Slight  scorching,  poles 
will  loosen  some. 

Southern  Pine  Creosoted 

- 

- 

S 

Class  7,  30  ft,  set  5^  ft 

- 

- 

M 

in  pole  line  systems 

- 

- 

radial 

113 

17 

Surface  of  poles  will 
char  lightly.  Minor 
checks  may  develop. 

Southern  Pine  Creosoted 

- 

7 

S 

All  poles  can  be  expected 

Class  7,  30  ft,  set  5^  ft 

to  be  broken. 

in  pole  line  systems 

6 

Most  of  the  poles  will 

transverse 

_ 

break  • 

35 

- 

Southern  Pine  Creosoted 

— 

— 

s 

Class  7,  30  ft,  set  5i  ft 

- 

- 

in  pole  line  systems 

- 

separate  poles  unguyed 

over 

Slight  scorching,  poles 

120 

21 

will  loosen  seme. 

Southern  Pine  Creosoted 

s 

Class  7,  30  ft,  set  5^  ft 

- 

- 

in  pole  line  systms 

- 

- 

guyed  4  way  storm  guy 

over 

Slight  scorching,  guys 

120 

21 

will  slacken,  poles  will 
loosen  some. 

Radio  Set,  AN/GRC-9  in  a 

- 

- 

jeep 

- 

M 

94 

11 

L 

Chassis  will  scorch 

slightly,  calibration 
charts  will  burn,  some 
damage  to  ejcternal  connec¬ 
tions,  antennas  will  bend. 

58 

- 

N 

Radio  Set,  AN/GRC~26  on  a 

58 

11 

s 

Severe  burning  to  complete 

2^  ton  tinick 

M 

destruction.  Blast  will 
cave  top  and  sides  in. 

— 

- 

N 

257 
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TABLE  E.l  - 


Item 


Radio  Set,  AN/GRC-26 

In  a  S-56  shelter  revetted 
with  front  end  facing  the 
blast 


Radio  Set,  AN/PRC-6  in  a 
foxhole 


Radio  Set,  AN/PRC-10  in  a 
foxhole 


Radio  Set,  AN/TRC-1  in  a 
container  in  a  Sig  Sup 
point  on  the  surface 


Headset,  H-16/U  on  exposure 
boards 


Headset,  H-33/PT 


SECRET 


Criteria,  Shot  9  (Continued) 


cal 

psi 

— 

Damage 

Remarks 

- 

6 

s 

Blast  will  blow  front  in 
and  debris  will  cause 
secondary  damage. 

- 

M 

L 

25 

■ 

N 

Paint  will  burn  and 
scorch  exposed  parts. 

90 

1 

S 

Will  burn  completely. 

May  burn  at  much  lower 
thermal  flux  depending 
upon  orientation,  shield- 
* ing,  depth  of  foxhole  and 
materials  which  could 

cause  secondary  fires. 

— 

M 

L 

u 

N 

Several  inches  of  dirt 
may  be  blown  in  foxhole, 
no  damage. 

90 

S 

Will  burn  completely. 

May  burn  at  much  lower 
thermal  flux  depending 
upon  orientation,  shield¬ 
ing,  depth  of  foxhole  and 
materials  which  could 

cause  secondary  fires. 

- 

- 

mm 

u 

N 

Several  inches  of  dirt 
may  be  blown  into  foxhole. 

55 

■ 

S 

Packing  boxes  may  burn 
and  cause  secondary  fires 
to  contents. 

— 

— 

Ha 

Containers  will  be  blown 
about. 

- 

5 

N 

1 

S 

M 

88 

■ 

L 

Slight  char  on  exposed 
rubber  parts. 

- 

13 

N 

— 

— 

3 

— 

- 

M 

88 

13 

L 

Slight  char  on  exposed 
rubber  parts .  Membranes 
and  transmitter  caps  may 
rupture. 

- 

- 

N 
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TABLE  E,1  -  Damage  Criteria,  Shot  9  (Continued) 


Item 

cal 

psi 

Damage 

Remarks 

Meter,  part  of  BC-610  trans- 

— 

14 

s 

mitter  in  S-56  shelter. 

- 

- 

M 

revetted  standard 

- 

L 

91 

6 

N 

Internal  parts  may  break 
on  some  meters. 

Ruggedized  Meter 

- 

S 

- 

M 

— 

L 

91 

14 

N 

Microphone  on  exposui'e  board 

- 

H 

S 

M-29/U 

- 

B 

M 

89 

■ 

L 

Slight  char  on  e^qjosed 
rubber  parts. 

- 

13 

N 

Reflector 

— 

8 

S 

Reflector  will  be  dis- 

Parabolic  radio  relay,  6 

torted  by  blast  and  by 

ft  dia.  on  Antenna  AB“26/CR 

M 

secondary  effects  in 
falling  to  ground. 

5 

L 

Reflector  will  be 
slightly  distorted  in 
falling  to  gro\ind. 

40 

N 

on  120  ft  high  tower 

- 

B 

S 

Reflectors  broken  and 

H 

M 

bent  in  falling  to  ground. 

— 

B 

L 

51 

B 

N 

on  200  ft  high  tower 

- 

B 

S 

5 

M 

Reflector  may  become  de¬ 
formed  and  require 
reorientation . 

- 

L 

36 

N 

Relay,  Cable  transfer  in 

pole  line  systems 

Radial  pole  line 

- 

S 

— 

B 

M 

B 

L 

113 

17 

N 

1 

Transverse  pole  line 

- 

S 

— 

M 

— 

B 

L 

50 

10 

N 

in  manhole 

- 

- 

S 

- 

- 

M 

— 

— 

L 

113 

17 

N 
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TABLE  E,1  -  Damage  Criteria,  Shot  9  (Continued) 


Item 

cal 

psi 

DEunage 

Remarks 

Shelters,  S-56  type 
on  a  2t  ton  truck 

u 

s 

Blown  in,  frame  twisted 
beyond  repair. 

— 

— 

M 

94 

— 

L 

Paint  scorched. 

— 

N 

on  the  surface 

- 

5 

s 

Blown  in  and  torn  apart# 

- 

- 

M 

- 

L 

57 

- 

N 

revetted,  part  of  AN/GRC- 

- 

6 

s 

Front  blown  in  and  torn 

26,  front  end  facing  GZ 

M 

apart. 

— 

— 

L 

25 

— 

N 

revetted,  front  end  away 

- 

12 

S 

Front  blown  in  and  torn 

frcm  GZ 

_ 

M 

apart. 

— 

L 

72 

N 

Structures 

See  Corps  of  Engineers  and 

Federal  Civil  Defense  Administration  Final 

Reports . 

Supply  Point,  Signal, 

linccrrered 

surface 

32 

S 

Some  exposed  items  will 
burn  and  may  cause 
secondary  fires. 

24 

M 

Exposed  items  may  burn 
and  cause  secondai’y  fires. 

— 

13 

L 

Some  items  will  be  blown 
to  120  ft  or  more. 

- 

5 

N 

in  open  pit 

- 

- 

S 

— 

— 

M 

— 

L 

55 

10 

N 

Items  will  be  scattered 
about  in  pit  and  be 
covered  with  dirt. 

Supply  Power 

- 

- 

s 

Generator  Hand,  GN-58A 

— 

— 

M 

in  Corps  of  Engineers 

- 

- 

L 

Installation  U.  G, 

over 

over 

N 

Equipment  covered  with 

125 

21 

heavy  coat  of  dust,  no 
damage# 
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TABLE  E,1  “  Damage  Criteria,  Shot  9  (Continued) 


Item 

cal 

psi 

Damage 

Remarks 

— 

Pack,  Power  PB-237 

■1 

S 

in  jeep 

M 

Case  may  be  dented  and 

y 

L 

top  cover  loosened. 

N 

Unit,  Power,  PE-75 

B 

S 

in  container  in  a  Sig 

M 

Sup  point  on  surface 

10 

L 

Packing  crate  may  break 
and  jolting  may  cause 
light  damage  to  unit. 

N 

Unit,  Power,  PE-95 

S 

in  K-52  trailer  attached 

M 

to  2^  ton  truck  o;i 

— 

u 

L 

Unit  may  overturn,  should 

surface 

94 

■ 

N 

be  operable  after  minor 
repairs  made. 

in  K-52  trailer  revetted 

■9 

S 

radial  to  blast 

M 

■ 

B 

L 

Exposed  parts  may  be 
damaged  but  should  be 

H 

operable  after  minor 
repairs  made. 

34 

N 

in  K-52  trailer  revetted 

■■ 

S 

transverse  to  blast 

M 

9 

L 

Exposed  parts  may  be 
damaged  but  should  be 
operable  after  minor 
maintenance  repairs. 

46 

- 

N 

Systems ^  Public  Address 
Loudspeaker,  LS-103/TIQ-2 
on  exposure  board 

I 

13 

S 

Horns  will  blow  off. 
Internal  damage  will 
occior  on  all  units. 

■ 

9 

M 

Seme  of  the  horns  will 
be  dislodged. 

43 

- 

L 

Paint  will  blister. 

30 

,,6 

N 

Telephones  ' 

EE-8  w/o  case 

3 

S 

Internal  parts  damaged. 

on  exposure  board 

M 

L 

Slight  char  on  rubber 
insulation  and  bakelite. 

23 

- 

N 
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TABLE  E«1  -  Daimge  Criteria,  Shot  9  (Continued) 


cal  psi 


Remarks 


Telephones 

EB-8  w/canvas  case 
on  exposure  board 


Towers 

Sections lized 
Alluminum,  Lighweight 
120  ft  high 


200  ft  high 


Slight  scorch  on  canvas 
case.  Slight  internal 
blast  damage. 


Towers  ranain  standing, 
members  twist  and  bend, 
not  safe  to  use. 

Faint  scorches  and  burns. 


Tower  remains  standing, 
vertical  members  may- 
fail. 

Paint  slightly  charred. 


Hardware,  tower 
Anchor 


Clevis  (shackle) 


Guy,  steel  Nylon  covered 


51  I  10  I  N 
S 
M 
L 

51  10  N 

-  S 

-  -  W 

-  -  L 

51  10  N 


I^ylon  slightly  fused. 


Vehicles  I  '  ' 

See  Ordnance  Corps  project  final  report 

Wire 

Box,  junction,  JB-11  _  -  S 


113  1 
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* 


TABLE  E,1  -  Dajnage  Criteria,  Shot  9  (Continued) 


Item 

cal 

— 

psi 

Daxoage 

Remarks 

Wire 

Hardware,  pole  line 

Anchor 

- 

- 

s 

M 

— 

- 

L 

113 

17 

N 

Bracket,  drop, 

- 

- 

S 

standard  transposition 

- 

- 

M 

- 

- 

L 

113 

17 

N 

Crossarms,  10  pin,  wood 
on  pole  lines 

Radial 

- 

S 

* 

M 

-> 

L 

113 

17 

N 

Transverse 

7 

s 

Seme  will  break  due  to 
blast  others  will  break 
due  to  poles  breaking. 

6 

M 

Some  will  break  due  to 
blast  others  will  break 
due  to  poles  breaking. 

— 

— 

L 

50 

- 

N 

Guy  steel,  6ni 

- 

- 

S 

— 

- 

M 

— 

— 

L 

113 

17 

N 

Strip,  terminal  TM-184 

on  poles 

unshielded 

- 

- 

S 

- 

M 

—  ' 

— 

L 

113 

17 

N 

shielded 

- 

-  1 

S 

— 

-  ; 

M 

— 

L 

113 

17 

N 

In  Corps  of  Engineers 

- 

- 

S 

Installations,  U,  G. 

— 

— 

over 

These  values  are  at  the 

125 

21 

surface^  internal  values 
not  known. 
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TABLE  E,1  -  Damage  Criteria,  Shot  9  (Continued) 
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TABLE  E,1  “  DEimage  Criteria,  Shot  9  (Continued) 


Item 

cal 

— 

psi 

Damage 

Remarks 

Transverse  pole  line 

35 

6 

S 

Field  wire  will  burn. 

Blast  and  falling  poles 
will  cause  it  to  break. 

- 

- 

M 

- 

- 

L 

50 

- 

N 

On  exposui'e  boards 

43 

- 

S 

InsilLation  melts  esqjosing 

M 

conductors 

10 

— 

L 

Nylon  burns  off  exposing 
polyethylene  insulation. 

- 

13 

N 

Surface  lay  radial 

35 

— 

S 

Insulation  bvirn  off  wires 
exposed  or  fused. 

— 

M 

22 

L 

Insulation  chars,  wires 
will  be  damaged  if  tied 
to  stakes. 

21 

over 

N 

21 

Surface  lay  along  trans¬ 
verse  pole  lines 

35 

7 

S 

Wire  will  burn  and  be 
blown  about. 

25 

6 

M 

Some  wire  will  burn  and 
be  blown  about. 

— 

— 

L 

- 

N 

Underground 

S 

- 

- 

M 

j 

- 

- 

L 

over 

over  N 

120 

21 

In  Sig  Sup  point 

- 

- 

S 

on  surface,  on  DR-4 

- 

- 

M 

In  dispenser  MX-306/G 

88 

13 

L 

Some  dispensers  will 
scorch  on  exposed  sur¬ 
faces;  some  dispensers 
will  be  blown  120  ft  or 

more. 

24 

5 

N 

In  Sig  Sup  Point  in  open 

* 

S 

pit  in  disperser  MX-306/G 

- 

- 

M 

* 

— 

L 

55 

10 

N 

Dispensers  will  be  blown 
about  in  pit  and  be  covered 
with  dirt,  no  damage. 
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TABLE  E,1  -  Dajnage  Criteria,  Shot  9  (Continued) 


cal  psi  Damage 


Remarks 


WD-I4/TT,  on  e3q>osure  boards 


WD-llO-B 

In  Sig  Sup  Point  on  sur¬ 
face  on  DR=S 
w/o  wrapping 


w/wrapping 


In  Sig  Sup  Point  in  open 
pit  on  DR-8 
w/o  wrapping 


^/wrapping 


Wire,  cable,  lashing, 
stainless  steel,  .045  inch 
dia*  in  pole  line  cable 
systems 
Aerial 
Radial 


Insulation  melts,  con¬ 
ductors  fuse. 

Nylon  burns,  polyethylene 
cracks  exposing  conductors. 


Seme  reels  and  wire  will 
burn  completely.  Others 
will  scorch. 

Some  reels  will  bvirn 
through  2  inches  or  more 
of  wire  on  reels. 

Some  reels  will  be  blown 
about,  no  damage. 


Wrapping  slightly 
scorched;  reels  will 
scatter,  no  damage. 


55  10 


55  10 


73  12 

69  11 


Reels  will  scatter  in 
pit  and  be  covered  with 
dirt,  no  damage. 


Reels  will  scatter  in 
pit  and  be  covered  with 
dirt,  no  damage. 


Cable  lashing  wire  will 
break ,  infrequently . 
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TABLE  E,1  -  Damage  Criteria,  Shot  9  (Continued) 


Item 

cal 

psl 

Damage 

Remarks 

Transverse 

H 

S 

- 

M 

— 

L 

50 

10 

N 

Wire,  open,  104-  CS,  on  cross- 

• 

arms  in  pole  line  systems 

Radial 

- 

- 

S 

- 

- 

M 

- 

- 

L 

113 

17 

N 

Transverse 

- 

S 

— 

M 

— 

L 

50 

10 

N 

Wire,  tie,  in  pole  line 

systems 

Radial 

- 

- 

S 

* 

— 

M 

- 

- 

L 

17 

N 

Transverse 

S 

— 

M 

L 

50 

10 

N 

/ 
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TABLE  F.1 


SECRET 


Damage  Criteria,  Shot  10 


S  -  Severe,  M  -  Moderate 
L  -  Light,  N  -  Negligible 


cal 

psi 

Damge 

Remarks 

over 

7 

s 

Cable  jacket  severely 

60 

biirned. 

- 

— 

M 

— 

L 

- 

N 

over 

over 

S 

Cable  jacket  severely 

60 

7 

burned. 

— 

— 

M 

.. 

— 

L 

- 

- 

N 

over 

!  over 

S 

Cable  sheath  melted* 

60 

7 

— 

M 

— 

— 

L 

- 

N 

over 

over 

S 

Cable  melts,  breaks  and 

90 

60 

snarled  up  on  groiind. 
Melting  starts  where 

thermal  flii»  of  over  90 
cal/cm'^  exists,  decreas¬ 

ing  out  to  43  cal. 

Blast  damage  severe 

1 

1 

starting  at  point  where 
over  60  psi  exists. 

1 

ending  abruptly  at  5 
psi.  Damage  ends 
abruptly  from  severe  to 

none. 

— 

- 

M 

— 

L 

43 

5 

N 

Slight  scorching  and 
roughening,  darkening 
imder  suspension  clamps, 
no  daji  age. 

over 

over 

S 

Severe  burning,  external 

60 

7 

and  internal  damage. 

- 

- 

M 

— 

- 

L 

- 

- 

.  N 
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TABLE  F.l  “  Damage  Criteria,  Shot  10  (Continued) 


Item 

cal 

psi 

Damage 

Remarks 

Microphone,  Mr-29  on  exposure 

over 

over 

s 

Severe  burning,  external 

board 

60 

7 

and  internal  damage. 

- 

- 

M 

— 

— 

L 

- 

N 

Systems,  Public  Address 

over 

over 

S 

Severe  burning,  externa] 

Loudspeakers,  LS“103/TIQ=2 

60 

7 

and  internal  damage 

- 

- 

M 

— 

- 

L 

- 

- 

N 

Underground 

at  terminal  closest  to  GZ 

over 

over 

S 

Wire  protruding  from 

60 

90 

ground  evaporates • 

— 

M 

- 

- 

L 

over 

over 

N 

60 

90 

teminal  farthest  from  GZ 

— 

- 

S 

• 

— 

M 

— 

- 

L 

45 

5 

N 

underground  wire  proper 

- 

S 

- 

- 

M 

• 

- 

L 

over 

over 

N 

60 

90 

terminal  farthest  from  GZ 

— 

— 

S 

— 

— 

M 

— 

L 

47 

5 

N 

Lead  underground  terminal 

over 

over 

S 

Riser  cable  lead  sheath 

closest  to  GZ 

60 

90 

melts  and  cable  may 
break* 

— 

— 

M 

— 

L 

- 

- 

N 

Buried  cable  proper 

- 

- 

S 

— 

- 

M 

- 

L 

^ — 

over 

over 

N 

60 

90 

Terminal  farthest  away 

- 

- 

s 

from  GZ 

- 

- 

1  M 

- 

L 

49 

9 

_ 1 

1  N 

1 
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TABLE  F.l  “  Damage  Criteria,  Shot  10  (Continued) 


Item 

cal 

psi 

Damage 

Remarks 

Rubber  covered  Spiral  Four 

over 

over 

S 

Melted,  broken  and 

CX-162/G  Aerial 

47 

5 

scorched  up  on  ground 
starting  at  over  65 

cal,  decreasing  to  no 
damage  at  47  cal. 

— 

- 

M 

— 

L 

47 

5 

N 

Rubber  covered  Spiral  Four 

over 

7 

S 

Rubber  jacket  burns. 

GX-162/G  on  exposure  board 

60 

- 

— 

M 

• 

— 

L 

- 

- 

N 

Rubber  covered  Spiral  Four 

over 

over 

S 

Intermittently  melted. 

CX-162/G  surface  lay 

60 

90 

fused,  broken  and 

snarled  up,  starting  at 
over  60  cal  over  90  psi; 

M 

damage  ends  abruptly  at 

43  cal  and  5  psi* 

L 

47 

5 

N 

Underground  terminal  closest 
to  GZ 

over 

over 

S 

Cable  protruding  from 

60 

90 

under  ground  evaporates. 

- 

j  — 

M 

- 

L 

- 

- 

N 

Cable  proper 

- 

- 

S 

— 

—  ' 

M 

- 

L 

over 

over 

60 

90 

N 

Terminal  farthest  away 

- 

- 

S 

from  GZ 

- 

- 

M 

— 

— 

L 

49 

9 

N 

Spiral  Four,  CX-1065G 

over 

over 

S 

Melted,  broken  and 

Aerial 

47 

5 

snarled  up  on  ground. 
Damage  ends  abruptly  at 
47  cal  and  5  psi. 

- 

- 

M 

L 

47 

5 

N 

Slight  scorching  and 
roughening  of  cable. 
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TABLE  F.l  “  Damage  Criteria,  Shot  10  (Continued) 


Item 

cal 

psi 

Damage 

Remarks 

Spiral  Four,  CX-1065G 

over 

over 

S 

Jacket  burns. 

on  exposure  board 

60 

7 

— 

— 

M 

— 

— 

L 

- 

- 

N 

Spiral  Four,  CX-1065G 

over 

over 

S 

Intermittently  melted. 

Sxirface  lay 

60 

9C 

fused,  broken,  end 

snarled  up  starting  at 

over  90  cal,  over  60  psi. 

Damage  ends  ahriQ}tly  at 

43  cal,  5  psi. 

- 

— 

M 

— 

L 

47 

5 

N 

Spiral  Four,  CX-1065G 

over 

over 

S 

Cable  protruding  from 

undergroimd  terminal 

60 

90 

GZ  evaporated. 

closest  to  GZ 

- 

- 

M 

— 

— 

L 

- 

- 

N 

Spiral  Four,  CX-1065G 

- 

- 

S 

underground  cable  proper 

- 

- 

M 

- 

L 

over 

over 

N 

60 

;  90 

Spiral  Fo^lr,  CX-1C)65G 

- 

- 

S 

teiminal  farthest  away 

- 

- 

M 

frcm  GZ 

- 

- 

L 

47 

5 

N 

Spiral  Four,  CX-1065G 

over 

over 

S 

Manhole  will  cave  in; 

manhole,  field  construc¬ 

65 

115 

no  damage  to  internal 

ted 

cables . 

- 

M 

- 

L 

- 

- 

N 

Messenger,  W-115  on  poles 

over 

over 

S 

Snarled  up  with  wire 

Radial 

65 

115 

and  cable  on  ground. 

Damage  ends  abruptly 

1 

at  47  cal  and  5  psi. 

- 

M 

L 

47 

;  5 

N 

Radio  Handset  T-33 

over 

7 

S 

Severe  burning;  external 

on  exposure  board 

60 

and  Internal  blast 

damage. 

- 

- 

M 

— 

— 

L 

- 

- 

N 
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TABLE  F.l  -  Daiaage  Criteria,  Shot  10  (Continued) 


Item 

cal 

psi 

Damage 

Remarks 

Wire,  WD-l/TT 

over 

over 

s 

Evaporates,  melts,  fuses. 

Radial  Aerial 

65 

115 

breaks,  and  snarled  upon 
ground . 

37 

5 

M 

Blistered  at  field  ties, 
sags  15)  to  9  ft  from 
ground • 

27 

L 

Wire  scorches  in  span 
and  at  field  ties, 
abnormal  sag. 

- 

- 

N 

Wire,  WD~l/TT  on 

over 

7 

S 

exposure  board 

60 

- 

- 

M 

— 

— 

L 

- 

- 

N 

Wire ,  WD-l/TT  on 

over 

over 

S 

Evaporates,  melts,  fuses. 

surface  lay 

60 

90 

and  snarls  up  on  ground. 

— 

— 

M 

— 

5 

L 

Wire  may  break  in  mid 
span. 

37 

N 

Vehicles,  Ordnance  (See  Otrdna 

nee  Corps  p: 

'oject 

?inal  report.) 

Wire 

over 

over 

S 

Evaporate,  melt,  and 

Box,  Junction  JB-11 

60 

90 

fuse .  Damage  ends 
abruptly  at  47  cal  and 

5  psi. 

- 

- 

M 

- 

L 

47 

5 

N 

Hardware,  pole  line 

over 

over 

S 

In  original  position 

Anchor 

65 

115 

but  snarled  up  beyond 
repair . 

- 

M 

— 

— 

L 

24 

4 

N 

Hardware,  pole  line 

- 

- 

S 

Bracket  (drop 

- 

- 

M 

standard  transposition 

- 

- 

L 

47 

5 

N 

Crossarm,  10  pin,  wood 

over 

over 

S 

Disintegrated,  splintered 

65 

115 

and  broken.  Damage  ends 
abruptly  at  47  cal  and  5 
psi. 

- 

- 

M 

— 

L 

47 

5 

N 
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TABLE  F,1  ~  Damage  Criteria,  Shot  10  (Continued) 


Item 

cal 

psi 

Damage 

Remarks 

Pole ,  separate ,  southern 

over 

11 

s 

Poles  disintegrate  and 

pine,  creosoted  Class  7, 

30  ft  guyed,  set  5^  ft 

60 

disappear  or  break  and 
scatter  about  the  area 

from  over  60  cal,  over 

115  psi,  to  over  60 
cal,  11  psi,  where 
damage  ends  ahnq)tly* 

- 

M 

L 

41 

5 

N 

Slight  char,  guys  loose, 
poles  loose,  no  damage. 

Telephone  EE-8  w/canvas 

over 

7 

S 

Case  burned,  severe 

case  on  exposure  board 

60 

external  and  internal 
blast  damage. 

M 

— 

L 

— 

- 

N 

TP-6  on  exposTire  boaj^d 

over 

7 

s 

Case  burned,  severe 

60 

external  and  internal 

- 

- 

M 

T, 

damage  to  components. 

Strip,  terminal  TM-134  on 

over 

over 

N 

s 

Disintegrate  or  disappear. 

pole,  unshielded 

65 

115 

— 

— 

M 

L 

47 

5 

N 

Strip,  terminal  TM-184  on 

over 

over 

S 

Disintegrate  or  disappear. 

pole,  shielded 

65 

115 

- 

- 

M 

— 

— 

L 

47 

5 

N 

Wire,  cable,  lashing 

- 

- 

S 

stainless  steel  .045  in. 

- 

M 

dia.  Aerial 

- 

- 

L 

1 

47 

5 

N 

Wire,  open,  104 

over 

over 

S 

Broken  and  snarled  up  on 

on  crossarms  in  pole  line 
system  Radial 

65 

115  1 

ground .  Damage  ends 
abruptly  where  47  cal 
and  6  psi  exist. 

M 

Severe  damage  ends  abrupt¬ 
ly  at  these  figures  from 

43  cal,  5  psi  to  5  cal,  1 
psi,  the  wire  darkens, 
abnormally  sags  and 
transposition  clearances 
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4 


TABLE  F.l  -  Damage  Criteria,  Shot  10  (Continued) 


Item 

cal 

psi 

Reioarks 

are  reduced  to  point 
where  high  winds  will 
cause  wire  to  short 
circuit • 

47 

5 

L 

5 

1 

N 

Wire,  tie,  on  insulators 

— 

— 

S 

in  pole  line  system 

- 

- 

M 

- 

— 

L 

47 

N 

t 

ftt 
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APPENDIX  G 


DEFINITION  CF  EQUIPMENT  USED  IN  PROJECT  3.20 


A.  Mast  AB-224/U  is  a  25  foot  telescoping  steel  antenna  siqjport.  It 
consists  of  nine  sections  which  telescope  to  a  packaged  height  of 
56  inches.  Erection  is  accon^ilished  by  means  of  a  manual  crank 
throiigh  gears,  piilleys  and  cables.  The  mast  is  guyed  at  the  top, 
and  at  the  bottom  of  the  fourth  section  from  the  top,  with  3/l6” 
diameter  nylon  guys  set  with  an  angle  of  120®  between  guys, 

B.  Antenna  Support  AB-26C/CR  is  a  70  foot  high,  guyed,  latticed, 
triangular  steel  mast  for  si^porting  various  type  rhombic  antennas. 
It  is  made  up  of  seven  identical,  triangular  sections  measviring 
6-I/2  in.  across  each  face  and  10  ft  long,  joined  together  and 
attached  to  a  double  acting  hinged  magnesim  base  which  permits  the 
support  to  be  raised  or  lowered  completely  assembled.  A  30  ft  boom, 
made  up  of  three  sections  identical  to  those  which  make  up  the  mast, 
is  also  attached  to  the  hinged  base  and  used  when  the  mast  is  being 
raised  or  lowered.  The  guys  are  fabricated  of  5/32  in.  diameter, 
nylon  covered,  flexible  steel  wire  rope  with  a  breaking  strength  of 
2800  lb.  A  back-up  gvjy  is  provided  which  is  similarly  fabricated 

of  3/16  in.  steel  wire  rope,  nylon  covered,  with  a  breaking  strength 
of  4200  lb.  All  guys  are  provided  with  glazed  ceramic  strain 
insulators. 

C.  Mast  AB-I55/U  is  a  40  ft  high,  guyed,  tubular  steel,  sectional  mast 
for  supporting  various  doublet  antennas.  It  is  made  up  of  eight  5 
ft  long  X  1-5/8  in.  diameter  sections.  The  mast  is  guyed  at  the 
top  and  two  lower  levels  with  3/I6  in.  diameter  nylon  or  dacron 
gioys.  The  mast  is  normally  supplied  with  nylon  guys.  In  order  to 
determine  the  effects  on  a  different  guy  material,  dacron  was  sub¬ 
stituted  for  nylon  in  Test  Group  54. 

D.  Antepna  System  AS-19/TRC-1  consists  of  Antenna  Support  AB-33/TRC-I 
and  Antenna  AS-20/TRC-1.  The  mast  consists  of  ten  2  in.  diameter  x 
5  ft  long  tubular  steel  mast  sections  giving  an  assanbled  height  of 
50  ft  for  the  mast.  The  antenna  utilizes  a  2-1/2  ft  high  insulated 
mast  section  mal'ing  the  overall  height  of  the  system  52-1/2  ft. 

The  antenna  is  a  6  element  array  mounted  at  the  top  of  the  insulated 
mast  section.  A  coaxial  cable  connects  to  the  array  junction  box 
and  extends  down  to  the  base  of  the  mast.  The  mast  is  guyed  at 
three  levels  with  four  3/16  in.  diameter  nylon  guys. 

E.  Scaffold  Tower,  Type  AB-216/U  is  an  aluminum  sectionalized  guyed 
structure  consisting  of  interchangeable  sections  except  for  the 
bottom  or  base  section.  Each  section  measiires  4  ft  wide  x  6  ft 
long  X  6  ft  high  and  is  con^jlete  with  an  integral  ladder  and  plat¬ 
form.  The  basic  tower  height  is  78  ft.  By  the  use  of  auxiliary 
kits  the  height  iiaay  be  increased  to  any  desired  6  ft  increment  up 
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to  204  ft.  The  major  structural  members  are  constructed  from  2  in, 
outside  diameter  61ST6  aluminum  tubing.  The  g'jys  used  are  construct¬ 
ed  of  7/32  in,  diameter,  nylon  covered,  flexible  steel  wire  rope 
with  a  breaking  strength  of  5500  lb.  The  outside  diameter  of  the 
nylon  jacket  is  5/l6  in, 

F,  Antenna  Groip  AN/GRA-4  is  a  portable,  half-wave  antenna  assembly 
designed  for  radio  transmission  and  reception  consisting  of  one 
Antenna  AS-244/GRA-4  and  two  AN  Masts  AB-86/GRA-4.  The  mast 
assembly  consists  of  sixteen  1-3/8  in,  diameter  x  36  in,  long 
aluminum  mast  sections  and  in  addition  is  supplied  with  a  fiberglass 
base  insulator  which  assembles  between  the  first  and  second  section 
from  the  bottom.  The  assembled  mast  measures  40  ft  high  and  is 
guyed  at  the  top  and  at  two  lower  levels.  The  mast  is  normally 
supplied  with  3/l6  in,  diameter  nylon  guys.  In  order  to  determine 
the  effects  on  a  different  gioy  material,  3/16  in,  diameter  dacron 
was  substituted  for  nylon  in  Test  Group  47,  The  lighweight  masts 
tested  were  experimental  designs  of  various  tubu].ar  shapes  using 
fiberglass  sections  or  magnesium  sections.  Ihe  masts  were  erected 
to  a  height  of  approximately  30  ft,  guyed  at  the  top  and  at  two 
lower  levels.  The  guy  material  used  was  either  3/I6  in,  diameter 
nylon  or  dacron.  The  antenna  supported  at  the  top  of  each  installa¬ 
tion  consisted  of  a  six  element  circular  array,  each  element  of 
which  was  made  up  of  1  Mast  Section  AB-23  and  1  Mast  Section  AB-24 
making  the  assembled  element  length  approximately  48  in, 

G,  Radio  Set  AN/GRC-9  is  a  combined  two-way  radio  telephone  and  radio 
telegraph  unit  designed  to  provide  communication  between  moving  or 
stationary  vehicles.  It  may  also  be  used  as  a  portable  field  set, 

H,  Vibrator  Power  Unit  PE-237,  The  vibrator  power  unit  is  a  vehicular 
operational  component  capable  of  s;;pplying  all  voltages  required 
for  Radio  Set  AN/GRC-9,  It  consists  of  two  independent  power 
supply  systems  (a  heavy  duty  unit  for  supplying  power  to  the 
receiver  and  transmitter  for  normal  two-way  communication,  and  a 
small  unit  for  supplying  only  receiver  voltage  during  long  periods 
of  listening) • 

I,  Generator  GN-58.  A  hand-operated  generator  is  also  supplied  with 
Radio  Set  AN/GRC-9  to  provide  filament  and  plate  voltage  to  the 
receiver  and  transritter.  The  generator  is  supplied  coii5)lete  with 
crank  handles  and  legs  for  mounting  and  operating  the  equipment. 

J,  Power  Units  PB-75  are  self-contained,  conqjact,  portable,  gasoline- 
engine-driven  generating  sets  of  the  manml-starting  type.  They 
are  designed  to  deliver  2,500  watts  at  120  volts,  60-cycle,  alter¬ 
nating  current, 

K,  Radio  Sets  AN/PRC-8  and  xO  are  portable,  i-m  (frequency-modulated) 
radio  sets  intended  to  provide  man-pack  communications  for  armored, 
artillery,  and  infantry  units,  respectively. 

The  radio  sets  are  battery-powered;  they  can  be  operated  in 
airplane  and  vehicle  installations,  in  semipermanent  ground  instal¬ 
lations,  or  while  being  carried  by  the  operator.  Provision  is  also 
made  foi  homing  use,  remote  operation,  and  unattended  relay  opera¬ 
tion,  using  two  sets. 

L,  Radio  Set  AN/PRC-6  is  a  miniaturized,  low-power,  battery-operated 
radio  receiver  and  transmitter  designed  fcr  f-m  (frequency-modulated) 
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communication  over  short  distances.  Highly  portable,  it  is 
intended  primarily  as  a  handy-> talkie  for  foot-combat  troops. 

rne  set  is  self-contained,  all  operating  components  necessary 
for  reception  and  transmission  are  contained  in  a  two-piece  cast- 
magnesiuDi  case.  The  set  may  be  held  in  either  hand  when  operating. 
The  microphone  and  the  earphone  are  located  inside  the  case  in  such 
a  manner  that  the  set  resembles  a  hand-telephone.  An  adjustable 
strap  is  attached  to  the  case  of  Radio  Set  AN/PRC-6  for  carrying 
'  and  also  to  provide  additional  si^jport  when  used  in  the  operating 

position,  iiie  total  weight  of  the  equipment  including  the  battery 
is  approximately  7  pounds. 

M.  Radio  Set  AN/GRC-26A  consists  of  a  transportable  assembly  of  equip¬ 
ment  which  provides  facilities  for  the  transmission  and  reception 
of  RTT  (radio  teletypewriter)  signals  by  means  of  FS  (frequency- 
shift)  modulation  over  a  range  of  2  to  18  me.  In  addition,  c-w 
(continuous-wave)  telegraphy  and  voice  facilities  are  provided. 

The  a-m  (aD^litude-modulated)  voice  signals  can  be  sent  alone  or 
together  with  the  FS  modulated  RTT  signals.  Tlie  radio  set  can  be 
operated  when  in  motion  or  when  at  halt  using  two  types  of  opera¬ 
tion.  full-duplex  or  one-way  reversible.  The  teletypewriter 
equipment  operates  most  satisfactorily  when  stationary,  but  where 
the  terrain  is  smooth,  operation  In  motion  on  a  one-way  reversible 
basis  is  possible.  In  addition,  provision  has  been  made  to  operate 
the  teletypewriter  equipment  from  a  remote  position. 

N.  Alpeth  Cable  is  commercial,  paper  insulated,  telephone  cable 
employing  a  layer  of  corrugated,  longitudinally-overlapped  aluminum 
foil  followed  by  an  extrusion  of  black  polyethylene  as  jacket  con- 

^  struction  in  place  of  the  conventional  lead  sheath. 

O.  Coaxial  Cable  RG-90/U  is  a  tactical  form  of  single  tube  coaxial 
structure  for  multichannel  carrier  and  video  signal  transmission. 

It  employs  a  solid  polyethylene  insulation  over  a  central  copper 
conductor,  followed  by  three  special  metallic  braids  and  a  low 
temperature  plastic  jacket. 

P.  5  Pair  and  26  Pair  Cables  are  tactical  forms  of  multi-pair  communi¬ 
cation  cables.  They  are  con^josed  of  twisted  pairs  of  rubber- 
insulated  copper  conductors  cabled  together  and  jacketed  with  a 
thick  sheath  of  Buna-S  compound. 

Q.  Cable  Assembly  CX-162/G  is  a  1000  ft  length  of  5  pair  cable  termin¬ 
ated  at  each  end  in  a  quick  coupling,  waterproof,  universal  type 
connector  for  rapid  field  installations. 

R.  Spiral- Four  Cable  is  a  tactical  foirm  of  single  quad  cable  used  as 
transmission  facility  for  four  and  twelve  channel  tactical  carrier 
systems.  Its  four  polyethylene-insulated  conductors  are  arranged 

in  a  star  quad  formation  with  precision  electrical  balance,  followed 
by  a  polyethylene  belt,  stainless  steel  braid  and  low  temperature 
plastic  jacket. 

S.  Cable  Assembly  CX-1065/G  is  a  one-quarter  mile  length  of  Spiral  Four 

•  Cable  terminated  at  each  end  in  a  quick  coupling,  waterproof, 

uriiversal  type  connector  for  rapid  field  installations. 

T.  Wire  WD-l/TT  is  a  lightweight,  twisted  pair,  tactical  field  wire  for 

f  general  purpose  communications  applications.  The  wire  is  composed 

of  two  conductors  twisted  together.  Each  conductor  is  coi!5)osed  of 
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four  copper  and  three  steel  strands  concentrically  arranged,  insu¬ 
lated  with  polyethylene,  and  jacketed  with  a  thin  nylon  sheath. 

U.  104  Copper  Steel  Wire  is  a  "Copperweld"  type  wire,  0.104  in.  in 
diameter  and  used  in  serial  suspension  for  open  wire  communication 
applications . 

V.  Messenger  Wire  W-115  is  a  galvanized  steel  stranded  wire,  with  a 
6000  lb  rated  strength  used  for  supporting  cable  in  aerial  suspen¬ 
sion. 

W.  Lashing  Wire  is  a  0.045  in,  diameter  stainless  steel  wire  used  for 
lashing  or  attaching  a  cable  to  its  messenger  or  supporting  wire. 

X.  Microphone  M-29  is  a  tactical  microphone,  hand  held,  using  a  carbon 
button,  and  containing  noise  cancelling  features. 

Y.  Loudspeaker  LS-103/TIQ-2  is  a  tactical  loudspeaker  with  reentrant 
horn  having  a  25  watt  rated  output, 

Z.  Handset  H-33/U  is  a  tactical,  telephone  type  handset,  having  a 
carbon  button  and  used  with  the  Standardized  Series  Radios. 

AA,  Headset  H-16/U  is  a  tactical,  dual  receiver  headset  with  metal 

backed  cushions  for  use  under  helmets  by  armored  forces  personnel, 

BB,  Headset  HS-30  is  a  miniature  headset  using  dual  receivers  with 
molded  rubber  earphones. 

CC,  Telephone  EB-8  is  a  tactical  field  telephone  with  hand-set, 

batteries,  and  circuit  elements  self-contained  in  a  leather  or 
canvas  cairying  case. 

DD,  Telephone  TP-6  is  a  desk-type  telephone  similar  to  ccsamon  commercial 
models . 

EE,  Terminal  Strip  TM-184  is  a  tactical  terminating  strip  consisting  of 
28  binding  posts  mounted  on  a  laminated  phenolic  strip.  It  is  used 
as  a  teimiinating  or  test  point  in  tactical  field  wire  systems. 

FF,  Switchboard  SB-22/PT  is  a  small,  lightweight  tactical  switchboard 
for  circuit  switching  of  field  telephone  traffic.  It  provides 
operator  attended  service  for  twelve  telephone  lines. 
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Commandant ,  Command  and  General  Staff  College ,  Ft . 
Leavenworth,  Kan.  ATTN:  ALLIjS(AS) 

Commandant,  The  Artillery  and  Guidea  Missile  School, 

Ft,  Sill,  Okla. 

Secretary,  The  Antiaircraft  Artillery  and  Guided 
Missile  School,  Ft.  Bliss,  T^xas.  ATTN:  MaJ . 

George  L.  Alexander,  Dept,  of  Tactics  and 
Conib Ined  Arms 

Commanding  General,  Am;y  Medical  Service  School, 

Brooke  Army  Medical  Center,  Ft.  Sam  Houston,  Tex. 

Director,  Special  Weapons  Development  Office, 
Headquarters,  CONARC,  Ft.  Biles,  Tex.  ATTN;  Lt. 
Arthur  Jasklemy 

Superintendent,  J.S.  Military  Acadeinjr,  West  Polnx,  N.Y. 
ATTN:  Prof,  of  Ordnance 

Commandant,  Chemical  Corps  School,  Chemical  Corps 
Training  Command,  Ft.  McClellan,  Ala. 

Commanding  General,  Research  and  Engineering  Command, 
Amcr  Chemical  Center,  Md.  ATTN:  Deputy  for  PW  and 
Non-Toxic  Material 

Commanding  General,  Aberdeen  Proving  Grounds,  Md. 

(inner  envelope)  ATTN:  RD  Control  Officer  (for 
Director,  Ballistics  Research  Laboratory) 

Commanding  General,  Ihe  Engineer  Center,  Ft.  Belvolr, 
Va.  ATTN;  Asst.  Conrjiandant,  Engineer  School 

Commanding  Officer,  Engineer  Research  and  Development 
laboratory,  Ft.  Belvolr,  Va.  AITTI;  Chief,  Technical 
Intelligence  Branch 

Commanding  Officer,  Plcatlnny  Arsenal,  Dover,  N.J. 
ATTN:  ORDBB-TK 

Commanding  Officer,  Chemical  Corps  Chemical  and  Radio¬ 
logical  laboratory.  Amor  Chemical  Center,  Md.  ATTN: 
Tech.  Library 

Commanding  Officer,  Transportation  RStD  Station,  Ft, 
Euetla,  Va. 


Director,  Technical  Documents  Center,  Evans  Signal 
laboratory,  Belmar;,  N.J. 

Director,  Waterways  Experiment  Station,  PO  Box  63I/ 
Vicksburg,  Miss.  ATTN;  Library 

Director,  Operations  Research  Office,  Johns  Hopkins 
Iftilversity,  7100  Connecticut  Ave.,  Chevy  Chase,  Md. 
Washington  15/  D.C. 

Comnandlng  General,  Quartermaster  Research  and  Develop- 
ment,  Command,  Quartermaster  Research  and  Development 
Center,  Natick,  Maes.  ATTN;  CBR  Liaison  Officer 

Technical  Information  Service  Extension,  Oak  Ridge,  Tenn. 

« 

NAVY  ACTIVITIES 


Chler  of  Naval  Operations,  D/N,  Washington  25,  D.C. 
ATTN:  OP-36 

Chief  of  Naval  Operations,  D/h,  Washington  25/  D.C. 
ATTN:  OP-03K} 

Director  of  Naval  Intelligence,  D^N,  Washington  25/ 

D.C.  ATTN:  0P-922V 

Chief,  Bureau  of  Medicine  and  Surgery,  D/n,  Washington 
25,  D.C.  ATTN:  Special  Weapons  Defense  Dlv. 

Chief,  Bureau  of  Ordnance,  D/N,  Washington  25,  D.C. 

Chief,  Bureau  of  Ships,  D/N,  Waehlngton  25,  D.C.  ATTN: 
Code  3^6 

Chief,  Bureau  of  "fards  and  Docks,  D/N,  Washington  25/ 
D.C.  ATTN:  D-MfO 

Chief,  Bureau  of  Supplies  and  Acco’unts,  D/N,  Washing¬ 
ton  25,  D.C. 

Chief,  Bmreau  of  Aeronautics,  d/n,  Washington  25,  D.C. 

Chief  of  Naval  Research,  Department  of  the  Navy 
Washington  25,  D.C.  ATTN:  Code  8II 

Commander-In-Chief,  U.S.  Pacific  Fleet,  Fleet  Post 
Office,  San  Francisco,  Calif. 

Commander-in-chief,  U.S.  Atlantic  Fleet,  U.S.  Naval 
Base,  Norfolk  11,  Va. 

Commandant,  U.S,  Marina  Corps,  Waehlngton  25/  D.C. 

ATTN:  Code  A03H 

Superlnxonoent,  U.S.  Naval  Postgraduate  School, 
Monterey,  Calif. 

Commanding  Officer,  U.S.  Naval  Schools  Command,  U.S. 
Naval  Station,  Treasure  Island,  San  Franc leco, 

Calif. 

Commanding  Officer,  U.S.  Fleet  Training  Center,  Naval 
Base,  Norfolk  11,  Va.  ATTN:  Special  Weapons  School 

Commanding  Officer,  U.S.  Fleet  Training  Center,  Naval 
Station,  San  Diego  36,  Calif.  ATTN:  (SI VP  School) 

Commanding  Officer,  U.S.  Naval  Damage  Control  Training 
Center,  Naval  Base,  Philadelphia  IP,  Pa,  ATTN:  ABC 
Defense  Course 

Command i:ig  Officer,  U.S.  Naval  Unit,  Chemical  Corps 
School,  Army  Chemical  Training  Center,  Ft.  McClellan, 
Ala. 

Commander,  U.S.  Naval  Ordnance  Laboratory,  Silver 
Spring  19,  Md.  ATTN;  EE 

Commander,  U.S.  Naval  Ordnance  laboratory.  Silver 
Spring  19, 'Md.  ATTN:  EH 

Commander,  U.S.  Naval  Ordnance  Laboratory,  Silver 
Spring  19,  Md.  ATTN:  R 

Commander,  U.S.  Naval  Ordnance  Test  Station,  Iriyokern, 
China  Lake,  Calif. 

Off  leer- In-Charge,  U.S.  Naval  Civil  Englneei'lng  Res. 
and  Evaluation  lab.,  U.S.  Naval  Construction  Bat¬ 
talion  Center,  Port  Hueneme,  Calif.  ATTN:  Code 

Commanding  Officer,  U.S.  Naval  Medical  Feoearch  Inst., 
National  Naval  Medical  Center,  Betheoda  14,  Md. 

Director,  Naval  Air  Experimental  Station,  Air 
Material  Center,  U.S.  Naval  Base,  Hiiladelph la , 

Penn, 

Director,  U.S.  Naval  Research  laboratory,  Waolilngton 
25,  D.C.  ATTN:  Mrs.  Katherine  H.  Caeo 


SECRET  -  RESTRICTED  DATA 


CONFIDENTIAL 


92  Conaaandlng  Officer  and  Director,  U.S.  Navy  Electronics 
Laboratory,  San  Diego  52,  Calif.  AOTN;  Code  4223 
93-9^  Conirnandlng  Officer,  U.S.  Naval  Radiological  Defense 

laboratory,  San  Francisco  24,  Calif.  ATTN:  Technical 
Information  Division 

95  Conmandlng  Officer  and  Director,  David  W.  Taylor  Model 

Basin,  Washington  D.C.  ATTN;  Library 

96  Comniander,  U.S.  Naval  Air  Development  Center,  Johns - 

viUe,  Pa. 

97-103  Technical  Infonnatlcc  Service  E^tenelon,  Oak  Ridge, 
Tenn.  (Surplup) 

AIR  FORCE  ACTIVITIES 

104  Asst,  for  Atomic  Energy,  Headquarters,  USAF,  Washing¬ 

ton  25,  D.C.  ATTN:  DCS/o 

105  Director  of  Operations,  Headquarters,  USAF,  Washington 

25,  D.C.  ATTN;  Operations  Analysis 

106  Director  of  Plane,  Headquarters,  USAF,  Washington  25 ^ 

D.C.  ATTN:  War  Plans  Dlv. 

107  Director  of  Research  and  Development,  Headquarters, 

USAF,  Washington  25,  D.C.  ATTN;  Combat  Components 
Div , 

108- 109  Director  of  Intelligence,  Headquarters,  USAF,  Washing¬ 
ton  25,  D.C.  ATTN:  AF0IN-IB2 

110  The  Surgeon  General,  Headquarters,  USAF,  Washington  25, 

D.C.  ATTN:  Blo.  Def.  Br.,  Pre.  Med.  Dlv. 

111  Deputy  Chief  of  Staff,  Intelligence,  Headquarters,  U.S. 

Air  Forces  Europe,  APO  633,  Nev  York,  N.Y.  ATTN; 
Directorate  of  Air  Targets 

112  Commander,  497th  Reconnaissance  Technical  Squadron 

(Augmented),  APO  633,  New  York,  N.Y. 

113  Commander,  Far  East  Air  Forces,  APO  9^5^  San  Francisco, 

Calif. 

114  Commander- in-Chlef,  Strategic  Air  Command,  Offutt  Air 

Force  Base,  Omaha,  Nebraska.  ATTN:  Special  Weapone 
Branch,  Inspector  Dlv.,  Inspector  General 

115  Commander,  Tactical  Air  Command,  Langley  AFB,  Va, 

ATTN:  Docimente  Security  Branch 

116  Commander,  /vir  Defense  Command,  Ent  AFB,  Colo. 

117-118  Commander,  Wright  Air  Development  Center,  Wright- 

Patterson  AFB,  Dayton,  0.  ATTN;  WCRRN,  Blast 
Effects  Research 

119  Commander,  Air  Training  Command,  Scott  AFB,  Belleville, 

Ill.  ATTN:  DCS/o  GTP 

120  Assistant  Chief  of  Staff,  Installations,  Headquarters, 

USAF,  Washington  25,  D.C,  ATTN;  AFCIE-E 

121  Commander,  Air  Research  and  Development  Command,  PO 

Box  1395,  Baltimore,  Md.  ATTN:  RDDN 

122  Commander,  Air  Proving  Ground  Command,  Eglin  AFJJ,  Fla. 

ATTN :  Adj . /Tech ,  Report  Branch 
123-124  Director,  Air  University  Library,  Marvell  AFB,  Ala. 
125-132  Commander,  Flj'^lng  Training  Air  Force,  Waco,  Tex, 

ATTN:  Director  of  Observer  Training 
133  Commander,  Crsw  Training  Air  Force,  Randolph  Field, 

Tex.  ATTN:  2GTS,  DCS/o 

13^  Commander,  Headquarters,  Technical  Training  Air  Force, 
Gulfport,  Miss.  ATTN:  TA&D 

135-136  Commandsuit ,  Air  Force  School  of  Aviation  Medicine, 
Randolph  AFB,  Tex. 

137-14.2  Commander,  Wright  Air  Development  Center,  Wrlght- 
Patterson  AFB,  Dayton,  O.  ATTN:  WCOSI 
143 -l44  Commander,  Air  Force  Ca^rldge  Research  Center,  DJ 
Hanacom  Field,  Bedford,  Maas.  ATTN:  CBQST-2 


149 

150 
151-152 

153 

155 

156-162 


163 

164 

165 

166 

167 
168-173 

174-175 

176-184 

185 

186-192 


Commander,  Air  Force  Special  Weapone  Center,  Klrtland 
AFB,  N,  Mex,  ATTN:  Library 
Coaaaandant,  USAF  Institute  of  TechncLogy,  Wright- 
Pettereon  AFB,  Dayton,  0.  ATTN:  Be  Jldent  College 
Commander,  Lowry  AFB,  Denver,  Colo.  ITTN;  Dspartanent 
of  Armament  Training 

Commander,  1009^  Special  Weapons  Sq  ladron.  Head¬ 
quarters,  USAF,  Washington  25,  > 

The  RAND  Corporation,  I70O  Main  Str<i  it,  Santa  Monica, 
Calif.  ATTN;  Nuclear  Energy  Dlvlsl  sn 
Comniander,  Second  Air  Force,  Barksde  le  AFB,  Louisiana. 

ATTN:  Operations  Analysis  Office 
Conmandor,  Eighth  Air  Force,  Weetovc  r  AFB,  Maso.  ATTN: 

Operations  Analysis  Office 
Conmander,  Fifteenth  Air  Force,  Mar?  1  AFB,  Calif. 

ATTN:  Operations  Analysis  Office 
Technical  Information  Service  Extension,  Oak  Ridge, 
Tenn ,  { Surplus ) 

OTHER  DEPARTMENT  OF  DEFENSE  ACTIVIT:  *iS 


Asst.  Secretary  of  Defense,  ResearcJ 
d/d,  Washington  25,  D.C.  ATW:  Te* 
U.S.  Documents  Officer,  Office  of  tl 
Military  Representative,  SHAPE,  A1 
N.Y. 

Director,  Weapons  Systems  Evaluatloi 
2E1006,  Pentagon,  Washington  25,  ? 
Armed  Services  Explosives  Safety  Boi 
T-7,  Gravelly  Point,  Washington  2[ 
Commandant,  Armed  Forces  Staff  Col]l.( 
Va.  ATTN;  Secretary 
Commanding  General,  Field  Coismand,  j 
clal  Weapone  Project,  PO  Box  51W. 
Mex. 

Commanding  General,  Field  Comn».\nd,  /. 
Weapons  Project,  PO  Box  5100,  Albi 
ATTN:  Tochni.cal  Training  Group 
Chief,  Armed  Forces  Special  Weapons 
25,  D.C.  ATTN:  Documents  Llbraiy  1- 
Office  of  the  Technical  Director,  D 
fects  Tests,  Field  Command,  AFSWP 
Menlo  Park,  Calif.  ATTN:  Dr.  E.  B 
Technical  Informticm  Service  Exten 
Tenn .  ( Surplus ) 


and  Development, 

1.  Library 
)  U.S.  Ndtlaoal 
D  55,  Now  York,  / 

Group,  OSD,  Rm 
.C. 

rd,  D/D,  Building 
,  D.C. 

;e,  Norfolk  11, 

rmed  Forces  Spe- 
Albuquerque,  N. 

nosd  Forces,  Special 
{uerque,  N.  M:)x. 

“reject,  Washington 
ranch 

rectorate  of  Ef- 
PO  Box  577, 

Doll 

ion,  Oak  Ridge, 


ATOMIC  ENERGY  COMMISSION  ACTIVITIEf: 

193-195  U.S.  Atomic  Energy  Commission,  Clai  slfled  Technical 

Library,  I90I  Constitution  Ave.,  Washington  25,  D.C. 
ATTN:  Mrs.  J.  M.  O'Leary  (For  EMW ) 

196-197  Los  Alamos  Scientific  laboratory,  }  sport  Library,  PO 
Box  1663 ,  Xioe  Alamos ,  N .  Mex .  AT.  W :  Helen  Redman 

198-202  Sandla  Corporation,  Classified  Dociaent  Division, 

Sand  la  Base,  Albuquerque,  N.  Max  ATTN:  Martin 
Lucero 

203-205  University  of  California  Radiation  Laboratory,  PO  Box 
808,  Livermore,  Calif.  ATTN:  Mar;  Aret  Edlvind 
206  Weapon  Data  Section,  Technical  Inf*  rmatlon  Service 
Extension,  Oak  Ridge,  Tenn. 

207-245  Technical  Information  Service  Extei  a Ion,  Oak  Ridge, 
Tenn .  ( Surplus ) 


UNCLASSIFIED 


UNCLASSIFIED 


